TRIAL 


Special Features 


Trickling Filter Hydraulics—Bloodgood ef 
Rapid Tax Amortization—Flannery 
Ontario Program-—Berry 


Petrochemical Wastes—Ruggles 


Short-Term BOD—Orford and Matusky 


Operator’s, Corner 


1958 Sewer Maintenance Panel 


1959 YEAR BOOK AND SUPPLEMENTAL DIRECTORY 


MARCH 1959—VvoL. 31, No. 3 


4 
NE 
INDU WA 
| 


IN CHLORINE 
GAS FEEDERS... 


Don’t pay for expensive 
accessories when 


BUILT-IN 
SAFETY 
COSTS LESS!! 


EXCLUSIVE! 

Inert metal diaphragm and rugged 
castings in Builders chlorine control valve 
completely resistant to liquid or gaseous 
chlorine . . . added safety without extra cost! 


Builders DVS and CVS Chlorinizers do not need external pressure reducing 
valves to protect control valve from physical damage due to reliquification 


which destroys plastic valve components! 


BUILT-IN SAFETY... through automatic safety devices, superior construction 
materials, and a flow path that doesn’t expose vital control and metering 
components to ravages of wet gas. Builders Chlorinizers keep gas from contact 
with water until just prior to entering injector . . . vital to low maintenance, 
long life, and safety! 

FVVF — FULL VISION VACUUM FEED — through use of see-thru components 
gives visual proof of operation ... positive evidence of effective vacuum .. . 
indication of safety device performance. FVVF and the shortest gas flow path 
offered today add up to the safest chlorination available! 


COMPETITIVELY PRICED .. . low initial cost due to 
simplicity of design, plus added economies of excep- 
tionally low maintenance. Ask us to prove that 
BUILT-IN SAFETY in chlorine gas feeders costs no 
more, protects personnel and plant better! 
REQUEST LITERATURE describing the high accuracies, 
capacities, and metering ranges offered. For Bulletin 
840-N 10, write 

B-I-F INDUSTRIES, INC., 


Utilities Sales, 368 Harris Ave., 
Providence 1, R. 1. 


B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
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*A Trasemork of Chicoge Pump Compony 


ELECTRODE FLOATLESS PUMP CONTROLLER 


A new and valuable accessory for Sewage And Drainage 
Sump Pumps... exclusively available with Chicago” Pumps. 


The SEALTRODE* Sealed Electrode Floatless Pump Con- 
troller has every advantage of other floatless controllers, plus 
these advantages of being sealed: 


* Electrodes never become insulated and coated with 
grease, oil or soap. 


© Electrodes are never affected by corrosive elements in 
sewage and drainage water. 


® No moving parts in liquid 


* Low original cost... eliminates need for duplex float 
switches and float guide pipes. 


* Low maintenance cost. 


TYPICAL 
APPLICATIONS 


SEWAGE SUMP 
PUMP PUMP 


PATENT No. 2,797,702 


Write direct, or contact Chicago Pump Company Distributors 
located in most principal cities, for bulletins and complete 
engineering data. 


Putting Ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Chicago Pump Company 


622E DIVERSEY PARKWAY ° CHICAGO 14, ILLINOIS 


Copyright 1958—Chicago Pump Company 
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P.F.T. Gas Scrubber Saves 
Miami Plant $25,000 A Year 


The formation of hydrogen sulfide has been 
the source of operating and maintenance 
problems in sewage treatment plants in many 
sections of our country—Miami, Florida's 
new plant was no exception. 

Normally, sewage treatment plants pro- 
duce and collect their own gas for fuel use. 


waste treatment equipment 
exclusively since 1893 


At Miami the gas was found to have a very 
high hydrogen sulfide content—so high that 
it could not be used for engine fuel. There- 
fore, it was necessary to purchase oil for en- 
gine operation at a cost of between $50 and 
$75 a day. 

P.F.T. engineers collaborated with Miami 
officials in the design of a liquid type gas 
scrubber providing a “pilot plant” unit for 
study under actual plant conditions. 

After months of testing with this P.F.T. 
“pilot plant” unit a full scale gas scrubber 
was developed and installed. This unit hav- 
ing a rated capacity of 100 c.f.m. is now 
providing usable gas fuel for the gas engines. 
It is anticipated that the P.F.T. Gas Scrubber 
installation will save Miami about $25,000 
annually. 

Here is another instance of P.F.T.’s con- 
tribution in developing modern sewage 
treatment equipment for growing, progres- 
sive communities. 


P.F.T.’s 100 c.f.m. capacity Gas 
Scrubber shown in foreground. 
Smaller unit is “pilot plant’ orig- 
inally installed for basic research 
which has been converted for ad- 
ditional capacity. 


PACIFIC FLUSH TANK CO. 4241 Ravenswood Avenue, Chicago 13, Illinois 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. ® 


CHARLOTTE, N.C. ® JACKSONVILLE © DENVER 
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Consulting Engineers: Consoer, Townsend & Associates, Chicago 


Contractors: Fruin-Colnon Contracting Company and C & C Construction Company (a joint venture) Fort Wayne, Ind. 


Typical arrangement of C-E Raymond Flash Drying System for sludge disposal combined with a refuse incinerator incorporating 
the C-E Traveling Grate Stoker. No-cost heat from the incinerator is used to dry sludge filter cake, 


NEW ALBANY, INDIANA chooses C-E 


e for sludge disposal 


for refuse incineration 


To meet growth and expansion needs, the 
City of New Albany has embarked on a 
$4,200,000 program of sewerage improve- 
ment which includes a new primary treat- 
ment plant with an average influent flow of 
6.13 mgd. Sludge filter cake here will be 
reduced to approximately 8 per cent mois- 
ture content in a C-E Raymond Flash Dry- 
ing System. No-cost heat for drying will be 
supplied by two 80-ton daily-capacity refuse 
incinerators using the most modern of refuse 
firing devices—the C-E Traveling Grate 
Stoker. 

Both of these C-E Systems have been 
service-proved in installations large and 
small, and are a combination which furnish 
a dependable, economical solution to a com- 
munity’s sewage-refuse disposal problem. 
Not only does the refuse incinerator furnish 
heat for sludge drying, but the dried prod- 
uct, if not contaminated by industrial 
wastes, can be sold for use as soil condi- 
tioner to help defray plant operating 
expenses. At New Albany, the Flash Dried 


sludge will be used as soil conditioner, with 
any excess being burned in the refuse incin- 
erator. 

If your community’s needs, now or in the 
future, call for improved sewage disposal 
facilities, alone or in combination with 
refuse disposal, investigate the C-E Ray- 
mond System. For detailed information on 
how this system can benefit your com- 
munity, contact the C-E office nearest you. 
Our specialists will be glad to discuss, at no 
obligation, your requirements with you or 
your consultants. 


MORE SEWAGE SLUDGE IS DRIED AND/OR BURNED 
IN THE C-E RAYMOND SYSTEM THAN IN ALL OTHER 
SYSTEMS COMBINED. 


COMBUSTION 
ENGINEERING 


RAYMOND DIVISION, 1315 N. Branch St., Chicago 22, Ill. 
Eastern Office: 200 Madison Avenue, New York 16, N. Y. 
Western Office: 510 W. Sixth St., Los Angeles 14, Calif. 


C-182A 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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FSIWA MEMBER ASSOCIATIONS 


Alabama Water and Sewage Asen.* 
E. J. Finnett, Jr., Act.-Sec., Univ. of Alabama, 
University, Ala 


Arizona Sewage and Water Works Assn.* 
Stanrorp I. RotH, Sec.-Treas., 813 Jefferson St., 
Phoenix, Ariz 


Arkansas Water and Sewage Conf.* 
Dr. C. W. Oxrorn, Sec.-Treas., College of Engi- 
neering, University of Arkansas, Fayetteville, Ark 
California Sewage and Industrial Wastes Assn. 
Lerpzic, Sec.-Treas., 12000 Vista Del 
Mar, Venice, Calif 


Canadian Institute on Sewage and Sanitation 
Dr. A. E. Berry, Se Tvees., Administrative Of- 
fice, 72 Grenville St., Toronto, Ont., Canada 


Central States Sewage and Industrial Wastes 
Assn. 
Scott A. Linstey, Sec.-Treas., P. O. Box 3598, 
Childs Rd., St. Paul, Minn 


Dakota Water and Sewage Works Conf. 


North Dakota Section* 
W. Van Hevuvecen, Sec.-Treas., c/o State Dept. of 
Health, Bismarck, N. Dak. 


South Dakota Section* 
Don C. Kapa, Sec.-Treas., c/o Div. of San. 
Engr State Board of Health, Pierre, S. Dak. 


Federal Sewage Research Assn. 
Hortye, Sec.-Treas., Public Health Service, 
Rm. 4123, South HEW Bldg., Washington 25, 


Florida Sewage and Industrial Wastes Assn. 
ArTHUR R. Finney, Jr., Sec.-Treas., 4801 S. W. 
117th Ave., Miami 55, Fla 


Georgia Water and Sewage Assn.* 
4 Storey, Sec.-Treas., 1210 Hemphill Ave., 
N.W., Atlanta, Ga 


(Germany) Abwassertechnische Vereinigung 
Patiascn, Sec.-Treas., Theaterstrasse 24, 
Bonn, Germany 

Indiana Sewage and Industrial Wastes Assn. 
RANK [D. Wral HT Sec.-Treas., St. Dept. of 
Hith., 1330 W. Michigan St., Indianapolis 7, Ind 

Institute of Sewage Purification 

SNOOK, , 10, Cromwell Place, South 
Kensington, London, S. W. 7, England 

Institution of Public Health Engineers 
Ernest V. Barsom, Sec., 118 Victoria St., West- 
minster, S. W. 1, London, England 

Iowa Sewage and Industrial Wastes Assn. 

.. F. Skorczesxt, Sec.-Treas., 207 South 15th 
Ave., Marshalltown, Iowa 

Israel Assn. of Sewage Bagpneses 
Eviezer BaALasnHa, Se c/o Technion, Israel Inst. 
of Tech., P. O. Box 4910 . Haifa, Israel 

Kansas Sewage and Industrial Wastes Assn. 
James F AIKEN, Sec.-Treas., 1900 East 9th St., 
Wichita, Kans 


Kentucky-Tennessee Industrial Wastes and 
Sewage Works Assn. 
S. Leary Jones, Sec.-Treas., 602 Cordell Hull 
Bldg., Nashville 3, Tenn. 
Louisiana Conference on Water Supply and 
Sewerage * 
Georce H. West, Sec.-Treas., P.O. Box 15, Water 
Dept., Lake Charles, La 
Maryland-Delaware Water and Sewage Asen.* 
W Binciey, Sec.-Treas., 2411 N. Charles St., 
Baltimore 18, Md 


Michigan Sewage and Industrial Wastes Assn. 
D. M. Prerce, Sec.-Treas., Michigan Dept. of 
Health, Rm. 331, Admin. Bldg., Lansing 4, Mich 

Mississippi Sewage and Industrial Wastes 
ssn. 

New G. McMaunon, Sec.-Treas., Mississippi State 
Board of Health, Jackson, Miss. 


* Sewage and Industrial Wastes Section. 


Missouri Water and Sewerage Conf.* 
Warren Kramer, Sec.-Treas., Mo. Water & Sew- 
erage Conf., 400 St. Off. Bldg., Jefferson City, Mo. 


Montana Sewage and Wastes Assn. 
4. W. Crarxson, Sec.-Treas., Div. of Environ. 
Sanit., State Board of Health, Helena, Mont 


Nebraska Sewage and Industrial Wastes Assn. 
V. J. Lecutenserc, Sec.-Treas., 2549 Farnam St., 
Omaha 31, Nebr. 


New England Sewage and Industrial Wastes 
Assn. 
Eart R. Howarp, Sec.-Treas., Bureau of Public 
Works, 115 Broad St., Hartford, Conn 


New Jersey Sewage and Industrial Wastes 
Assn. 
ANTHONY T. Leaney, Sec.-Treas., P. O. Box 32, 
West Trenton, N. J 


New York Sewage and Industrial Wastes Assn. 
Ratpu C. Sweeney, Sec., c/o State Dept. of 
Health, 55 Church St., White Plains, N. Y 


New Zealand Sewage and Industrial Wastes 
Assn, 
RonaLp Hicks, Sec., Auckland Metrop. Drain. 
Bd., C. P. O. Box 208, Auckland C. 1, New 
Zealand 
North Carolina Sewage and Industrial Waste 
sen. 
D. Y. Brannock, Sec.-Treas., Utilities Director, 
1703 Woodland Ave., Burlington, N. C 


Ohio Sewage and Industrial Wastes Treatment 
Conf. 

Warp E. Conran, Sec.-Treas., Div. of San. Engr., 

Dept. of Hith., 101 N. High St., Columbus 15, O. 


Oklahoma Water, Sewage and Industrial Wastes 
onf.* 
H. M. Crane, Sec.-Treas., 3400 Northeastern, 
Oklahoma City 5, Okla. 


Pacific Northwest Sewage and _ Industrial 
Wastes Assn. 
Gitpert H. Dunstan, Sec.-Treas., P. O. Box 176, 
Pullman, Wash 


Pennsylvania Sewage and Industrial Wastes 
Assn. 
J. R. Harvey, Sec.-Treas., c/o Pennsylvania Dept. 
of Health, 996 So. Main St., Meadville, Pa 


Puerto Rico Water and Sewage Works Assn. 
Ropert J. Autp, Sec.-Treas., Espana 2015, Ocean 
Park, Santurce, P. R 


Rocky Mountain Sewage and Industrial Wastes 
Assn. 
VerNE E. Pratu, Sec.-Treas., P. O. Box 149, 
Englewood, Colo 


South Carolina Water and Sewage Works 
Assn.* 
Ropert N. BOWEN, 417 Wade Hampton Bldg., 


Columbia, S. ¢ 


(Sweden) Fireningen Fir Vattenhygien 
Ertk Jonsson, Sec., Box 5038, Stockholm 5, 
Sweden 


(Switzerland) Verband Schweizerischer Abwas- 
serfachleute 

Prerre Sec., Hegemmatt 28, Zurich, 
Switzerland 


Texas Water and Sewage Works Assn.* 
V. M. Enters, Sec.-Treas., 2202 Indian Trail, 
Austin, Tex 


Utah Sewage and Industrial Wastes Assen. 
Howarp Hurst, Sec.-Treas., 479 Harvard Ave., 
Salt Lake City 11, Utah 


Virginia Industrial Wastes and Sewage Works 
Assn. 
Orvat J. Hann, Sec.-Treas., Hercules Powder Co., 
Hopewell, Va 


West Virginia Sewage and Industrial Wastes 
Assn. 
Guten O. Fortney, Sec.-Treas., State Dept. of 
Health, Charleston 5, W. Va. 
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SIMPLEX PUTS ON THE SQUEEZE 


to give you accurate control 


over sludge flow 


You can forget control problems—even 
with heavy viscous fluids — with the 
Simplex Squeeze Type Sludge Con- 
troller. Key to the accurate control you 
get is the automatically operated rub- 
ber flex valve. 

And behind the operation of this 
controller you'll find a Simplex Meter 
that gets its signals from flow through 
the venturi section of the tube. 

By an automatic system of solenoids, 
relays, gear mechanism and reversible 
motor, the rubber flex valve opens or 
closes to maintain flow at the level 


which you have previously selected. 

You can set rate of flow between 
85% of maximum and 15% of mini- 
+3%. 


Controllers of this type are available 


mum with accuracy within 
for line sizes ranging from 3 to 12 
inches, to handle maximum flows of 
250,000 GPD to 6 million GPD. 
With you providing the facts on line 
size, type and nature of fluid, working 
pressures, and installation dimensions, 
well recommend the controller best 
suited to your needs. Or write for a 


detailed brochure, Dept. S1-39. 


SIMPLEX 


VALVE 


AND METER COMPANY 


LANCASTER, PENNSYLVANIA 


A subsidiary of PFAUDLER PERMUTIT INC. 
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MEMBER ASSOCIATION MEETINGS 


Association 
Texas Water and Sewage Works Assn. 
Mississippi Sewage and Industrial 
Wastes Assn. 


New Jersey Sewage and Industrial 
Wastes Assn. 


Arkansas Water and Sewage Conf. 


Louisiana Conf. on Water Supply and 
Sewerage 


Montana Sewage and Industrial Wastes Assn. 


Virginia Industrial Wastes and Sewage 
Works Assn. 


Arizona Sewage and Water Works Assn. 


Kansas Sewage and Industrial Wastes Assn. 


(Change in Location) 


California Sewage and Industrial Wastes 
Assn. 


Iowa Sewage and Industrial Wastes Assn. 


Place 
Texas A & M College 
College Station, Tex. 


Robert E. Lee Hotel 
Jackson, Miss. 


Traymore Hotel 
Atlantie City, N. J. 


Marion Hotel 
Little Rock, Ark. 


Louisiana State Univ. 
3aton Rouge, La. 


Hotel 
Glendive, Montana 


Jordan 


The Mimslyn 
Luray, Va. 


Hi-Way House Hotel 
Phoenix, Ariz. 


Hotel 
Pittsburg, 


Besse 
Kans. 


Lafayette Hotel 
Long Beach, Calif. 


Roosevelt Hotel 
Cedar Rapids, Iowa 


Mar. 


Mar. 


Mar. 


Mar. 


Apr. 


Apr. 


Apr. 


Apr. 


Apr. 


June 


Time 


1-6, 1959 


6, 1959 


11-13, 1959 


16-18, 1959 


. 18-20, 1959 


9-11, 1959 
13-14, 1959 
16-18, 1959 


22-24, 1959 


29- 


May 2, 


1959 


17-19, 1959 


THIRTY-SECOND ANNUAL MEETING 


Federation of Sewage and Industrial Wastes Associations 
Host—Sewage and Industrial Wastes Section, 
Texas Water and Sewage Works Association 

Statler Hilton Hotel, Dallas, Texas 


Technical Meetings and Exhibits—Dallas Memorial Auditorium 
October 12-15, 1959 
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... for faster, more complete 
COMMINUTION OF SEWAGE SOLIDS! 


Proved in field operations, this improved 
screen and comminutor will out-per- 
form and outlast any other equipment 
of its type on the market. 


Most materials are handled in a single 
pass. Rollers at the bottom of a curved 
bar screen intercept heavy solids—lighter 
ones are raked down automatically. Any 
over-size comminuted solids are auto- 
matically rescreened and returned to the 
comminuting rollers until reduced to a 
size that permits passage through the 
screen. 


No matter what the load may be, the 
unit operates continuously without harm 
to the mechanism, because of its rugged 


construction and safety devices incor- 
porated in its design. 


The “ROTAGRATOR™ screen and com- 
minutor is a completely packaged unit 
ready for simple and easy installation. 
A full range of sizes is available. For 
complete information write today for 
Bulletin 5150-A. 


Over 60 years of 
engineering leadership 
in water, sewage 

and waste treating 
equipment. 


Infilco Inc. 
General Offices: Tucson, Arizona 
P.O. Box 5033 


Field offices throughout the 
United States and in foreign countries. 


The ONLY Company IMPARTIALLY offering equipment for ALL types of water and waste pr Ing 
precipitation, sedi i flotati filtration, lon hange and biological treatment 
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BIG CAMPAIGN WARNS 
GROWING WATER PROBLEM! 


Urges local support for better water systems 


Cast Iron Pipe Research Association 
offers local plan-of-action booklet 


Here’s help for you and everyone else 
directly concerned with the supply, 
treatment and distribution of water 
help that will acquaint the people in 
your town with the vital importance of 
this growing problem. 

On the opposite page you see the sec- 
ond in a series of advertisements, this 
one appearing in April Reader’s Digest. 
Placed by the Cast Iron Pipe Research 
Association, these striking advertise- 
ments point out to Mr. and Mrs. Amer- 
ica how much we depend on a good water 
system and why we can no longer take 
it for granted. 

Similar advertising will appear regu- 
larly in U. S. News & World Report, 
Nation’s Business, Better Homes & Gar- 
dens, American Home and Sunset maga- 
zines to carry this public service mes- 
sage to millions of civic leaders and 
homeowners. 


Free Local How-to-Help Booklet 


These ads offer a free booklet telling 
about the water problem. It shows how 
responsible citizens can acquaint them- 


selves with the needs of their commu- 
nity. It also gives a step-by-step out- 
line of action, telling how they can help 
their officials extend and improve the 
local water system through more ade- 
quate rate structures or financing. 

Let us send you a free copy of this 
new booklet. Write to Thos. F. Wolfe, 
Managing Director, Cast 
Iron Pipe Research Associa- Ware 
tion, 3440 Prudential Plaza, 
Chicago 1, Ill. 


Three reasons why cast iron pipe is 
America’s greatest water carrier: 


1. More miles of underground cast iron 
water mains are now in use than of all 
other kinds of pipe combined. 

2. More miles of cast iron water mains 
are now being purchased and laid than 
of any other kind of pipe. 

3. Impartial surveys prove that today's 
consulting engineers and water utility 
officials prefer cast iron pipe for under- 
ground water distribution by an over- 
whelming majority. 


CAST IRON PIPE 
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Oh, what You do Without Water 4 
You mean there's q shortage? had to Tation water. It's 8rowing less 
indeed there is, last fi, lentiful all the 4; 
: ndeed there is the last Ve Years Plentiful a the time. 
35 Over 1000 U. Ss. Communities have Will you Tun dry? depends ©n you, 
water! Now, What can you do about Water ? 
This free booklet, “WA TER 
make sure your) always hare Plenty,” ber, 
; tells how to learn if 
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Carter Equipment 


for the treatment of 


cures) — water, 
| sewage 
and 
industrial 
wastes 


FLOATING ROOF i 


DIGESTERS SLUDGE HEATERS } 


PNEUMATIC 
4 SLUDGE PUMPS 4 


for the Engineer who demands the finest ! 


Thousands of installations throughout the world are proving the careful 
engineering and workmanship that go into Carter Equipment. Experienced 
engineering-sales representatives are located in every area of the United 
States and in principal cities overseas . . . ready to serve you. 
FLOCCULATION 
EQUIPMENT 


TER COMP. 


200 ATLANTIC STREET, HACKENSACK, NEW JERSEY 
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| 


TANKS 


Problem: Move 30,000 gallons 
of sea water per minute 
through aggressive soil and 
ground water. 

The Project: Magnesium-oxide 
plant for Michigan Chemical 
Company at Port St. Joe, Fla. 
The Engineer: Cunningham- 
Limp Company, Detroit, Mich. 
The Solution: 36” diameter 
Cen-Vi-Ro Water Pipe made 
with sulphate resisting Portland 
Cement and limestone aggre- 
gate; two inches of concrete 
cover for the reinforcing steel; 
six inches of loose oyster shell 
all around the pipe. 

The Result: Service life esti- 
mated at more than 50 years. 


Cen-Vi-Ro Pipe... engineered 
and made to your specifications 

. serves you better. When 
your job calls for concrete pipe, 
call Concrete Pipe Division, 
Vulcan Materials Company, 
Atlanta, Georgia. 


Ww 


CONCRETE PIPE DIVISION 


“WT: 


VULCAN MATERIALS COMPANY 
P.O. Box 6226, Station H, Atlanta, Georgia*s JAckson 4-6244 


9la 

bis 

4 

is 

O 

Bu 

O 

5 
} 

4 

: \ 


JOB DATA 


Owner: 

City of Piqua, Ohio 
Engineers: 

Uhimann Associates 
Design Flows: 

24 hour average 
24 hour maximum 


Lakeside Clarifier Equipment: 


2-55’ x 12’ SWD Primary Spiraflos 
2-55’ x 12' SWD Final Spiraflos 


SPIRAFLOS — give high removals as both 
primary and final settling tanks—ideal as finals on 
activated sludge because of the added depth and the 
flow pattern that traps the light activated particles 
in the sludge blanket build up. Also a perfect clari- 
fier for the smaller plants particularly where effi- 
cient skimming and scum removal are desired. 
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GRAVER Offers 


SAVINGS SIMPLICITY* DEPENDABILITY 


SAVINGS in a tissue mill. Over $7,000 a month saved 
on recovered pulp fiber and recovered water. White 
water treatment uses Graver flotation equipment. 


SIMPLICITY in a missile plant. Plating of missile parts 
requires over 10 processes resulting in chrome, cyanide, 
acid and alkali wastes. These wastes are collected from 
120 plating tanks into three streams and treated by an 
integrated Graver plant providing for destruction and 
reduction of wastes. Central control board, simple operat- 
ing charts keep operator time to a minimum. 


DEPENDABILITY in a steel plant. Specially designed 
clarifier, installed in 1944 effectively treats flotable and 
settleable material in oily wastes from steel production. 
Unit meets all requirements of plant as it has done since 
the time it was installed 14 years ago. 


Your waste treatment plant can incorporate all three 
advantages. Perhaps no recovery is possible or desirable 
at your plant, yet you still get simplicity and dependability 
and save because of them through low requirements on 
equipment, time, labor and maintenance. Perhaps auto- 
matic operation is not indicated, yet with Graver you still 
get the simplest operating plant possible plus the other 
advantages. Graver offers equipment for all types of 
waste treatment in a wide range of industries. Our experi- 
ence and the high quality design and construction of our 
units assure the most advantages in your waste treatment 
plant. 


Request literature! Tell us the industry you are interested 
in or the problem you have, and we will send you case 
history studies of how problems were solved and how 
individual plants, representative of many, benefited from 
Graver’s trio of advantages — savings, simplicity and 
dependability. 


Industrial Waste Treatment Dept. W-522 
GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 

216 West 14th Street, New York 11, N. Y. 
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CONCRETE PRESSURE PIPE FOR 


RELIABLE SEWER FORCE MAINS AND OUTFALLS 


CONCRETE PRESSURE PIPE provides the ideal medium 

for the construction of sewer force mains and outfall 

lines. Dense, smooth concrete walls which defy corro- 

‘. sion, tuberculation and even time itself, assure a long- 
\ lasting, high-flowing, trouble-free pipeline. 

In addition to low first cost, economical installation 

\ and negligible maintenance, concrete sewer force mains 

\ assure minimum pumping charges because of their in- 

herent sustained high carrying capacity. It will pay you 


to consider Concrete Pressure Pipe for your installation. 


AMERICAN CONCRETE PRESSURE PIPE ASSOCIATION 
228 N. LA SALLE STREET, CHICAGO 1, ILLINOIS 
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SEWAGE AND INDUSTRIAL WASTES 


COMPLETE LINE to Meet Your Exact Needs 


Including many Exclusive Developments 


Utilize our many years of experience in the develop 


t and e of 


municipal and industrial waste treat 


ready to cooperate with consulting and operating engi 


t. Our staff of engineers is 
sin ti g the 


process of treatment and type of equipment best suited to individval needs. 


BIO-ACTIVATION—exclusive system combines 
best qualities of trickling filter and activated 
sludge. Bulletin 259B. 


MECHANICALLY CLEANED SCREENS AND GRINDER 
—with intermittent automatic control. Design 
data in Technical Supplement MS. 


GRIT CHANNELS—exclusive Camp Chamber de- 
sign and Regulator permit easy and instant 
variation in velocity. Design data in Technical 
Supplement CR. 


GRIT SETTLERS—with conveyor, elevator, and 
exclusive Hydrowash unit which removes grease 
and organic matter from grit. Bulletin 249B. 


GREASE FLOTATION UNIT—removes grease and 
oils, produces simultaneous aeration and agita- 
— and oxidizes objectionable odors. Bulletin 


SEWAGE AND SLUDGE PUMPS—hori- 
zontal and vertical pumps in wide range of 
sizes, capacities and heads—including cutting 
type primary sludge pumps, enclosed impeller 
type sewage pumps, single vane impelier type 
sewage pumps and recirculation pumps. Send 
for Bulletins. 


SLUDGE COLLECTORS—for rectangular and cir- 
cular tanks... flight type and helicoid cross 
conveyors . . . sludge valves. Bulletin 253B and 
Technical Supplement TV. 


AERATORS—downflow mechanical air diffusion 
type provides thorough and adjustable oxygena- 
tion and circulation of liquor. Bulletin 265A. 


JET AERATION—exclusive method produces an 
unprecedented rate of oxygen absorption. 
Bulletin 265A. 


ROTARY DISTRIBUTORS—reaction and positive 
drive types with exclusive trouble-free oil seal. 
Design data in Technical Supplement RD. 


DOWNFLO FLOCCULATION UNIT—for slow mixing 
and flocculation of chemicals in sewage treat- 
ment - oreo Design data in Technical Supple- 
ment 


Send for informative bulletins listed above. 


Inquiries on new installations or improvements 
of existing plants will receive prompt attention. 


AMERICAN 


OUR SIST YEAR 
110 North Broadway 
AURORA, ILLINOIS 


Sewege Treatment, and 
Equipment 
RESEARCH - ENGINEERING - MANUFACTURING 


Offices, Mow Vert Clewetond Lomo: City Soler trough the Werid 
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Cleans 


120 fee 


sludge bed per hou 
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Mechanical cleaner provides faster and 
more efficient sludge removal than 
conventional hand cleaning methods 


Here's a mechanized method of cleaning sludge beds 
that will pay for itself in a relatively short time. 
While individual savings depend on such variables 
as size of plant, available manpower, method of dis- 
posal, etc., annual savings of 60% have been re- 
ported over conventional hand cleaning. 

The sludge bed cleaner offered by Link-Belt is 
essentially a conveyor system on wheels . . . the sys- 
tem is mounted on a standard tractor, which travels 
on concrete runways in sand beds and cleans a path 


SANITARY ENGINEERING EQUIPMENT 


up to 26 feet in width. Performance-proven Link- 
Belt conveying and power transmission components 
are combined into an efficient mechanism that is 
operated by hydraulic motors. 

The cleaning cycle works like this. Forked scoops 
assure minimum loss of filter bed sand. The scoops 
are raised alternately, elevating the sludge and chut- 
ing it over a front truss. Sludge is conveyed by two 
wing conveyors into a trough where it is pushed 
along by a center longitudinal fight conveyor. This 
conveyor carries the sludge up a 45° incline where 
it is deposited in a truck that is towed or driven be- 
hind the tractor. 

For more detailed information on how you can 
clean sludge beds faster, more efficiently, call your 
nearest Link-Belt office. Send for Folder No. 2671. 


LINK-BELT COMPANY: Executive Offices, 
Prudential Plaza, Chicago 1. Sanitary 
Engineering Regional Offices—Colmar, 
Pa., Chicago 9, Kansas City 8, Mo., 
San Francisco 24. Sales Offices in All 
Principal Cities. Export Office, New 
York 7. Repr i Th igh 

the World. 14.902 
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3 top contractors tell how 

Transite Sewer Pipe helped 

keep installation costs low on the 
Allegheny County Sanitary Authority 
sewage project (Allegheny County, Pa.) 


‘‘Transite saved us considerable labor 
especially when we were working in 
18- to 28-foot trenches...” 


~ 
*“*For the Allegheny County 
Sanitary Authority we used 
Transite Pipe for Sanitary 
Sewers because it is faster to in- 
stall, lighter, and more readily 
handled than the other mater- 
ials specified as alternates. 
Transite saved us considerable 
labor especially when we were 
working in 18- to 28-ft. trenches. 


says W. R. Davies, W. R. Davies Company 
Pittsburgh, Pennsylvania 


*‘Another part of our ‘Authority’ 
contract included the installa- 
tion of 5,300 feet of Domestic 
Water and Fire lines at the 150 
MGD capacity Pittsburgh Sew- 
age Treatment Plant. We used 
Transite Pressure Pipe for this 
entire job. Our costs were low 
because it is faster to install.”’ 


“In a remarkably short time, our men 


installed two miles of Transite . . 


. even 


though they worked below the adjacent 


river level . . 


. and between railroad tracks 


and one of the most congested highways 


in the county... 


says P. A. Benintend, Ben Construction Company 
Pittsburgh, Pennsylvania 


the Allegheny County 
Sanitary Authority Contract, 
Transite’s ease of installation 
.. Sure coupling . . . and 13-foot 
lengths saved money for us in 
over-all installation. In a re- 
markably short time, our men 
installed two miles of Transite 
Sewer Pipe and force mains, 


even though they worked below 
the adjacent river level to in- 
stall the force main—and be- 
tween railroad tracks and one 
of the most congested highways 
in the county to install the 
sewer. Speed of installation plus 
prompt delivery enabled us to 
finish the job well before the re- 
quired completion date.”’ 


‘‘We installed Transite Sewer Pipe in some 
of the toughest locations on this job.” 


says D. C. Rothey, Project Manager 
Harrison Construction Company 
Pittsburgh, Pennsylvania 


“Tn our stretch down along the Allegheny River we were constantly 5 to 14 
feet below normal pool stage level. Final inspection revealed no infiltration.” 
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SEWAGE AND INDUSTRIAL WASTES 


Transite Sewer Pipe installations on the $100-million Allegheny 
County Sanitary Authority Project. Shown here is part of 


Harrison Construction Co. contract. 


In INSTALLATION, your big prob- 
lem is time. For the longer it takes 
to complete a ‘“‘tight’’ installation 
the more it costs . . . the more 
annoying the problem of torn-up, 
detoured streets. And this is where 
Transite® pays its way in time- 
saving alone. Its lightweight, long 
lengths and quickly, surely as- 
sembled Ring-Tite® Coupling 
speed every step of installation. 
In operation, infiltration and 


How TRANSITE PIPE answers your two most 


important problems in sewer installation and operation! 


root-clogging can be even more 
costly. But they’re problems that 
Transite’s Ring-Tite® Coupling 
was designed to solve. Rubber 
sealing rings, tightly compressed 
between sleeve and pipe, give you 
a tight, long-lasting joint that 
locks out roots . . . seals out 
unwanted ground water. 

Let us send you booklet 
TR-165A. Address Johns-Man- 
ville, Box 14, New York 16, N. Y. 


Jouns-MANVILLE 


. 


its 


Ben Construction Co, installation. 
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INERTOL PAINTS PROTECT 


MAULTI-MILLION-DOLLAR MIAMI PLANT 


Partial view of new Sewage Treatment Plant, 
City of Miami, Florida . . . buildings, tanks, 
equipment . . . protected with Inertol Paints. 


— | 


On Virginia Key, three miles off the 
Florida mainland, stands Miami's new 
$10-million sewage treatment plant, heart 
of the new $27-million sewerage system. 
To protect this costly installation against 
the ravages of corrosion, fumes, conden- 
sation, salt air, heat and humidity, rugged 
Inertol coatings were specified (Consult- 
ing Engineers: Metcalf and Eddy, Boston, 
Massachusetts ) . 


Buildings, the four 105’-diameter 
digesters, the towering chimney structure 
and other surfaces are protected eco- 
nomically and efficiently with Ramuc® 
Masonry Paint. Thousands more square 
teet of area of this 47-MGD plant are 
guarded with other corrosion-resistant, 
attractive Inertol coatings. 


Buy Inertol paints direct from the 
manufacturer. Shipment within three days 
from our plant, or from nearby warehouse 
stocks. Write for free booklet S-754, 
“Principal Types of Protective Coatings.” 


SPECIFICATIONS FOR 
RAMUC MASONRY PAINT 

A chlorinated natural rubber-base paint 

in color. Flat finish. For exterior above- 

grade masonry. Unaffected by masonry 
lime. Highly weather- and fume-resistant. 

No mottling. 

Colors: Color Chart 563. 

No. of coats: Two (if semi-gloss finish 
desired, specify semi-gloss type for top 
coat). 

Coverage: 150-250 sq. ft. per gal. per 
coat, depending on surface texture. 

Approx. mil thickness per coat: 1.5. 

Drying Time: 24 hours. 

Primer: None. However, to minimize 
efflorescence, specify one coat of Pluvol* 
as primer. 

Thinners: Inertol Thinner 2000-A for 
brushing; 2000, for spraying. 

Application: Brushing: As furnished. 
Spraying: First coat must be brushed. 
For spraying, add sufficient Thinner 
2000 (10-15%). 


*Registered Trademark. Write for information on Pluvol, invisible silicone water-repellent. 
A complete line of quality coatings for sewage, industrial wastes and water plants. 


INERTOL CoO., inc. 


482 Frelinghuysen Ave., Newark 12, N. J. * 27-H South Park, San Francisco 7, Calif. 
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ADISONVILLE, KY., has 

had no property taxes 
for three successive years. 
With this record of efficient 
management, it is only nat- 
ural that Clay Pipe should 
be chosen for the city’s new 
sewerage expansion system. 
More than twenty-two miles 
of Vitrified Clay Pipe are 
going into the project. 

Clay Pipe was the natural 
choice because it does not 
rust, rot, corrode, or disin- 
tegrate . . . never wears out. 
And new, longer, stronger 
lengths speed installation . . . 
cut labor costs. 

Only Clay Pipe has all the 
features you can trust. 


Public Officials: Dovid Parish, Mayor; 
A. O. Johnston, Councilman, Chairman of 
Water and Sewers. 


Consulting Engineers: J. Sanders Parker; 
F. E. Stepp, Resident Engineer. 


Contractors: C.F.W. Construction Co., Inc.; 
Sterrett Construction Co. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1820 N St. N. W., Washington 6, D.C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio * 703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
Box 172, Barrington, Illinois * 1401 Peachtree St., N. E., Atlanta 9, Georgia 
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NEWSPRINT PULP 
THICKENERS 


EXCESS 


NEWSPRINT 


' 
MACHINE t riere 


WHITE WATER 


CLEAR WATER TO 
KRAFT PULP MILL 


/ 


sty 


FIBRE TO RECLAIM 


+ 


VACUUM 
FILTER 


"PRECIPITATOR" 


Southland Paper recovers fiber, solves 
disposal problem with a “Precipitator’’ 


Southland Paper Mills are pumping efflu- 
ent loaded with fiber from their ground- 
wood mills and newsprint savalls to a 
Permutit Precipitator. 

The Precipitator removes the suspended 
solids. Then, the real savings begin. The 
mill blends the clarified effluent with fresh 
water and uses it as make-up in the kraft 
mill. The reclaimed fiber is returned to 
process as No. 1 quality groundwood for 
newsprint. 

Flexible. You can get flows as high as 50% 
over design capacity or as low as 80% below 
design without losing the blanket on a 
Precipitator. 

Expansible. You can run Precipitators in 
series, often off the same drive. One mill 
went from 15,000 to 27,000 gpm with no 


loss of space between units. 

Call our Permutit Division whenever you 
have a waste-treatment problem and get 
the advantages of engineering experience 
with all major types of waste-separation 
equipment, including precipitation and flo- 
tation units, centrifuges, filters, evapora- 
tors, and degasifiers. Address inquiries to 
Permutit Division, Dept. SI-39, 50 West 
44th St., New York 36, N. Y. 


PFAUDLER 
PERMUTIT 
INC. 


Specialists in FLUIDICS... 
the science of fluid processes 
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SEWAGE AND INDUSTRIAL WASTES 


every job 
owa's complete line of 
alves for treatment plants 
assures you of 
efficient operation, 
maintenance cost, and 
placement parts when | 


ed in years to come. 


IOWA PLUG DRAIN VALVES— 
either rising or non-rising stem type. High 
strength cast iron bodies; bronze 
stem, operating nut, disc ring and 
seat ring; rustproof steel bolts and 
nuts. Handwheels, extension stems, 
plain or indicating floor stands if 


required. 


IOWA SHEAR GATES—either all iron 
or iron, bronze mounted. Gate-seating 
wedges bolted on, permitting replacement 
without replacing frame. 


CHECK VALVES— 
Swing gate type for use in either 
horizontal or vertical pipe lines. 
Bronze trimmed throughout. Stain- 
less steel hinge pins. Leather or 
rubber faced gates, or solid bronze, 
as desired—aluminum gates avail- 
able for air service. 


1OWA FLAP VALVES—ail 
iron; can be furnished with bronze 
hinge bolts or fully bronze mounted 
— including bronze bolts, flap ring 
and seat ring—when required. 
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MEDIUM AND LOW 
PRESSURE VALVES—either 
non-rising stem or outside screw 
and yoke types. Designed as care- 
fully as those conforming to 
A.W.W.A. specifications but with 
lighter construction for lower 
pressures. 


Whit Topay {or durenifolive 


CLOW HYDROSTATIC RE- 
LIEF VALVES — commonly 
used in bottom of concrete tanks 
to prevent ground water from float- 
ing the tank. Close-grained cast 
iron body and lid; lead seat ring 
and lid ring. Cast iron grate in bot- 
tom prevents foreign matter from 
entering tank. 


IOWA SLUICE GATES—can be used 
in lines having both seating and unseat- 
ing pressures. High strength cast iron, 
bronze mounted, with solid bronze adjust- 
able wedges. Can be equipped with cyl- 
inder or motor unit for automatic 
operation. 


For 50 years a reliable source for 


precision engineered products 


/ 


IOWA VALVE COMPANY 


A Subsidiary of 
James B. Clow & 


Oskaloosa, lowa 
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Effluent and Water Treatment Tanks 


Comparabl 
Steel..- 


Stebbins SEMTILE and SEMBLOcK® 
tanks are, in effect, reinforced con- 
crete structures faced on both sides 
with vitrified tile. No form work is 
required, Contours and dimensions 
can be varied to fit all types of 
specialized equipment. 


e in Cost f 
No Continuing 


o Concrete or 
Maintenance 


Installations can be made under a 
contract which covers everything 
from the original design, based on 
full knowledge of the chemical, 
physical and mechanical require- 
ments, to the finished job ready 
for use. 


Write for complete information 


BINS 
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“Out of sight—out of mind” can be a mighty expensive philosophy 
in any water distribution system. The above unretouched 
photograph proves this point. It shows a badly tuberculated 
eight inch main whose inside diameter was reduced to an average 


of almost 4.5 inches. Resultant higher pumping costs with reduced 
pressure and carrying capacity make it costly to tolerate such 
conditions. That is why the savings effected in reduced pumping costs 
frequently pay for the low cost of National water main cleaning. 


Since there’s never a charge or obligation to inspect your 
mains, call National now! 


NATIONAL WATER MAIN CLEANING COMPANY 
ao” 50 Church Street * New York, N.Y. 


ATLANTA 3, GA., 333 Candler Building * BERKELEY, CALIF., 920 Grayson Street * 
BOSTON 15, MASS., 115 Peterboro Street * CHARLOTTE, N. C., 533 Hollis Road * 
CHICAGO, ILL., 8 So. Dearborn Street * DECATUR, GA., P. O. Box 385 * EL MONTE, 
CALIF., 2024 Merced Avenue * FLANDEAU, S. D., 315 N. Crescent Street * KANSAS 
CITY, MO. 3707 Madison Avenue * MINNEAPOLIS, MINN. 200 Lumber Exchange 
Building * OMAHA, NEBR., 510 Standard Oil Bldg. *» RICHMOND 21, VA., 2910 W. Clay 
Street * SALT LAKE CITY, UTAH, 502 West 3rd Street * SIGNAL MOUNTAIN, TENN., 
204 Slayton Street * VILLA PARK, ILL., 424 S. Yale Avenue * MONTREAL, CANADA, 
7445 Chester Avenue * WINNIPEG, MANITOBA, 576 Wall Street * BOGOTA, COLOM- 
S3 BIA, Apartado de Correos #5 * SAN JUAN 10, PUERTO RICO, Manquinaria, Apartado 
< 2184 * LIMA, PERU, Bolivar 441-A, Marafl * CARACAS, VENEZUELA, Apartado 561 * 
HAVANA, CUBA, P. O. Box 531 * OSLO, NORWAY, Radhusgaten 30 
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CHAIN 


for Handling Wastes 


No. 720-S CHAIN 


Designed especially for straight- 
line sludge and grit collectors, 
where long economical service is 
important. Pin and cotter con- 
struction. Pins have ‘‘T’’ heads 
securely fitted between lugs cast 
on side bars. This design prevents 
the pins from turning in the side 
bars, thereby distributing the 
wear over a large area in the 
barrels of the links. Available in 
malleable iron or Duramal which 
is approximately 20% stronger 
than malleable iron. 


No. 111-N CHAIN 


Designed for handling abrasive ma- 
terials such as encountered in grit 
collectors. The barrels of the links are 
eliptical in shape to provide more 
material at point of greatest wear. 
This feature, together with the close- 
fitting joints, steel coupler links, and 
stationary steel pins provide maxi- 
mum performance, sustained accu- 
racy of pitch, and exceptionally long 
life. 


All chain furnished by WEBSTER is 
designed, cast, machined and as- 
sembled in our Tiffin, Ohio plant. 


MANUFACTURING, INC. 


DEPT. SW-39, TIFFIN, OHIO 
BULK MATERIALS HANDLING EQUIPMENT 


Offices in all Principal Cities 
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Some of the 69 miles 
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of 24- to 126-inch reinforced concrete pipe needed for the Pittsburgh sewer project. 


Pittsburgh chooses concrete pipe 
for sewer system designed 
to last 100 years! 


The 70 communities of the Allegheny 
County Sanitary Authority have 
planned 100 years ahead for their new 
intercepting sewer system. This big 
project involves 69 miles of sewers 
30 miles in tunnels and the rest open 
trench construction. 

Needed strength, durability and 
watertightness are assured by concrete 
pipe. Extensive testing proved these 
qualities. Total infiltration into the 
first 31 miles completed was less than 3 
gallons per minute. In many of the 
contract sections total infiltration was 
found to be zero. 

Other communities everywhere are 
also finding that concrete pipe can be 
designed precisely to solve their sewer 
problems. And concrete pipe are readily 


available. For the giant Pittsburgh 
project, special casting yards— includ- 
ing all test equipment— were set up at 
convenient close-in locations to speed 
up schedules, keep costs low. 

Write for free literature. Distributed 
only in U.S. and Canada. 
For the Allegheny County Santtary 
Authority: John F. Laboon, Executive 
Director and Chief Engineer; Lawrence 
M. Gentleman, Deputy Chief Engineer; 
Richard J. Dougherty, Construction 
Engineer. 


FOR ALL MODERN 
PIPELINES 


concrete 


PORTLAND CEMENT ASSOCIATION 
Dept. A3-76, 33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 
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TO 
SECONDARY 
TREATMENT 


| 
GRIT DISCHARGE 
PuMP— F.P. CLASSIFIER 


TO PRIMARY CLARIFIER 

Above: Flowsheet showing DorrClone 
used for degritting primory clorifier 
underflow. 

Below: “FR” DorrClone-FP Classifier com- 
bination at San Luis Obispo, California. 
Degritting raw sewage prior to primary 
clarifier 


Proven for many years in a wide range of industrial and chemi- 
cal processing applications, the DorrClone Classifier has now 
been adapted to the sewage treatment field for removing grit 

from raw sewage and settled sludge 


Essentially, the DorrClone is a compact cylindro-conical classifi- 
cation unit utilizing centrifugal force in place of gravity. In opera- 
tion feed enters near the base of the cone tangentially, causing a 
vortex movement. Centrifugal forces throw the grit to the walls of 
the cone, where they collect, pass toward the apex, and discharge 
SSIFIE, out of the unit through the apex opening or valve. The lighter grit-free 
sewage and sludge move to the inner spiral of the vortex where they 
are displaced into the vortex finder or overflow opening 


for degritting Full scale installations have proven that this unit is applicable to the 


degritting of raw sewage prior to primary sedimentation; the degritting of 
primary clarifier underflow prior to Densludge Thickening; and the washing 
of Detritor Collecting Tank discharge. 


For more information on the new sewage applications of the DorrClone, write 
for a copy of Bulletin No. 2508 — just off the press — Dorr-Oliver Incorporated, 
Stamford, Connecticut. 


DorrClone, Densludge, Detritor TM. Reg. U. S. Pat. Off. 
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Sewage Works 


FUNDAMENTAL HYDRAULIC PRINCIPLES OF 
TRICKLING FILTERS * 


By Don E. Bioopgoop, G. H. TELETZKE, AND F'. G. POHLAND 


Respectively, Professor of Sanitary Engineering, Associate Professor of Sanitary Engineering, 
and Research Assistant, Purdue University, Lafayette, Ind. 


In sewage treatment by trickling 
filters, intimate contact between the 
sewage and the organisms which in- 
habit the slime on the trickling filter 
media is of paramount importance for 
successful biological oxidation. Con- 
sequently, the degree of oxidation ob- 
tained is related to the time of contact 
between the organisms and substrate. 
Although general observations have 


been made concerning the factors 
which affect contact time, little has 
been accomplished toward  experi- 


mental and theoretical evaluation of 
these factors. Therefore, it is the 
purpose of this paper to present addi- 
tional information in an attempt to 
provide a better understanding of the 
factors affecting time of flow through, 
or contact time in a trickling filter. 


Theory 


The theoretical relationships derived 
by Howland (1) relating the contact 
time to the rate of discharge of water 
over an inclined plane and a sphere 
have been valuable in establishing 
parameters for evaluating the experi- 
mental studies. In both the case of 
the inclined plane and the sphere, the 
time of flow, or contact time, is in- 
versely proportional to the two-thirds 
power of the rate of flow. In the case 
of the inclined plane, the time of flow 


* Presented at the 3lst Annual Meeting, 
Federation of Sewage and Industrial Wastes 
Assns.; Detroit, Mich.; Oct. 6-9, 1958. 


is also inversely proportional to the 
one-third power of the sine of the 
angle of inclination of the plane to 
the horizontal, hereafter referred to 
as the slope. In the case of the sphere, 
the derivation assumes the sine of the 
angle of inclination of the surface to 
be 1.0, consequently, this function does 
not appear in the equation derived for 
the sphere. However, the size of the 
sphere is important since the time of 
flow over it increases as the five-thirds 
power of its radius. 

Figure 1 provides the basis from 
which the theoretical relationships be- 
tween the time and rate of flow of 
water over an inclined plane and a 
sphere are developed. The time of 
flow over the surface (7) is repre- 
sented by 


A 
T = (=) (1) 


for an inclined plane and by 


3 1/3 (2 
T = 26 (*) (2) 


for a sphere, wherein 


Area of inclined plane surface, 
Gravitational acceleration, 

Rate of flow = volume/time, 
Radius of sphere, 

Slope of plane expressed as sine 
of angle a, 

Time of flow over surface, 
Kinematic viscosity of water. 


n=Oa > 
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SPHERE 


FIGURE 1.—Diagrams from which the 
theoretical relationships between the time 
and rate of flow of water over an inclined 
plane and a sphere are obtained. 


Experimental Apparatus 


The theoretical relationships derived 
for the flow of water over a sphere 
and an inclined plane have been eval- 
uated by two types of apparatus. In 
each case the apparatus conformed as 
closely as possible to the conditions of 
theory but was sufficiently flexible to 
permit adequate investigation of many 
factors affecting contact time. 


Ball Apparatus 


The first type of apparatus utilized, 
by which the factors affecting contact 


time on series of spheres were 
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studied, consisted of a single strand of 
balls suspended from a_ laboratory 
balance Figure 2. The 
liquid was applied directly to the top 
of the uppermost ball and flowed by 
gravity over the surface of each ball 
in the series. 

The rate of liquid application to the 
balls was varied during different test 
periods, but maintained within 
limits which appeared to provide com- 


as shown in 


Was 


plete coverage of the balls at low rates 
and prevent splashing at high rates. 
‘The application rate was determined 
the entire discharge 
from the balls over a known time inter- 
val. The time of flow of liquid over 
the balls, or contact time, was calcu- 
lated by dividing the weight of liquid 
on the balls at any instant by the 
liquid application rate. The weight 
of liquid on the balls was determined 
by weighing the balls during liquid 
application and again 15 min after ap- 
plication was interrupted. The free 
liquid drained from the balls during 
the 15-min period following cessation 
of flow. The weight of water flowing 
during application was computed as 
being equal to the difference between 
the weight of the apparatus during 
liquid application and the weight of 
the drained apparatus. 


by measuring 


Inclined Plane Apparatus 


The second type of apparatus used, 
for investigation of the factors af- 
fecting contact time on an inclined 
plane, consisted of a shallow trough 
7 in. wide and 45 in. long as shown in 
Figure 3. The trough was constructed 
with a Plexiglas bottom and aluminum 
and hinged at the 
lower end in order that the slope could 
Fine sand cemented 
to the surface of the Plexiglas to aid 
in uniform distribution of flow 
the trough. The trough was 
supported on a beam scale to facili- 
tate determination of the trough and 
liquid weights. The flow was distrib- 
uted evenly across the upper end of 


angle sides was 


be varied. 


Was 


over 
entire 
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FIGURE 2.—Ball apparatus for measuring water contact time. 


the trough by means of a perforated The contact time, the weight of flow- 
metal tube which extended across the ing liquid, and the discharge rate were 
width of the trough. determined in the same manner indi- 


FIGURE 3.—Trough apparatus used to investigate the factors affecting 
contact time on an inclined plane. 
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FIGURE 4.—Relationship between contact time and rate of flow of water 
over the ball apparatus (Figure 2). 


cated in the discussion of the ball ap- 
paratus. 


Experimental Studies 


with the conditions of 
the theoretical equations, experiments 
were conducted with tap water flowing 
over the experimental apparatus. To 
determine the effect of a slime layer on 
contact time, additional 
were conducted with 
over slime-covered apparatus. 


To conform 


experiments 
sewage flowing 


Flow of Water over Ball Apparatus 


Utilizing the previously described 
ball apparatus, experiments were con- 
ducted in which tap water 
charged over sizes of 


several apparatus lengths. 


was dis 
balls and 
The major 


two 


portion of this phase of the investiga- 
was conducted with 3.5-in. diam- 
eter rubber balls suspended on a wire. 
The number of balls employed was in- 
from 7 to 14 and finally to 
21, giving respective apparatus lengths 
of 2.04, 4.08, and 6.12 ft. <A similar 
apparatus constructed of 36 one-inch 
diameter plastic balls suspended on a 
nylon thread was also used. 


tion 


creased 


The wa- 
ter application rate to the 3.5-in. diam- 
eter balls was varied from 1.2 to 45 
ml/sec, and the rate of application to 
the 1l-in. diameter balls varied 
from 0.87 to 7.50 ml/see. 

The data obtained from the tests 
conducted with the ball apparatus 
included the application rate and the 
contact time. The contact time 


was 


ob- 
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tained in each run is plotted versus 
the application rate in Figure 4. Two 
sets of points determined by inde- 
pendent investigators are shown for 
the three lengths of the 3.5-in. ball 
apparatus investigated. <A single set 
of points is shown for the one length 
of the 1-in. ball apparatus tested. The 
solid lines drawn through the points 
represent the theoretical equations for 
the conditions of the experiments. 

Examination of Figure 4 indicates 
that exceptionally good agreement 
exists between theory and _ experi- 
mental results. The plotted data for 
the l-in. diameter balls almost coin- 
cide with theory, whereas the data for 
the 3.5-in. diameter balls yield a some- 
what flatter slope than that derived 
from theory. Howland (1) pointed 
out that a flatter slope curve would 
be caused by channeling of flow at low 
rates of application and turbulence at 
high application rates. 

In respect to differential in appara- 
tus lengths, the data obtained on the 
3.5-in. balls agree more consistently 
with theory as the length of the chain 
of balls increases from 7 to 14 to 21 
balls. The difference observed be- 
tween theory and experiment is most 
noticeable at the higher application 
rates, particularly on the seven-ball 
chain. This observation seems to indi- 
cate that the method of introducing 
the liquid to the initial ball had an 
effect which increased the contact time 
that predicted by theory, and 
that this effect became more influential 
as the rate of flow increased. 

The difference observed between 
theory and experiment can be ex- 
plained partially by consideration of 
some of the assumptions made during 
theoretical derivation. Howland as- 
sumed that the flow is introduced at a 
single point on the top of the initial 
ball and that laminar flow conditions 
exist throughout the system. How- 
ever, he also showed that turbulent 
flow may exist on top of the first ball 
flow. Turbulence 


over 


at high rates of 
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TABLE I.—Comparison Between Theoretical 
and Empirical Equations for Time of Flow 
of Balls 


rtical Chain 


of Water over a Ve 


Ball | 
Diameter Theoretical | 


Empirical 
(in.) Equation* 


Equation* 


T = 0.415N 
(20-667 
3.34N 


(20-667 


* Nomenclature: 7' = time of flow or con- 
tact time in seconds; N = number of balls in 
chain; and Q = rate of flow or application in 
m/sec. 


tends to increase the time of flow. 
Therefore, turbulence on the initial 
ball would have a greater effect on 
contact time on a short chain of balls 
than on a longer chain. 

For comparison, the theoretical 
equations and the empirical equations 
obtained from the data for the tests 
conducted with each ball size and de- 
termined by the method of least 
squares are presented in Table I. 


Flow of Water over Inclined Plane 
Apparatus 


Water was discharged over the pre- 
viously described inclined plane ap- 
paratus at rates varying from 1.25 to 
21.75 ml/sec. A total of 120 
were conducted at trough angles vary- 
ing from 2.87 to 45 degrees. The equa- 
tion of best fit relating contact time 
to application rate and slope of the 
trough as obtained from analysis of 
all the data by the method of least 
squares was 


tests 


T= 
wherein the units for 7, Q, and S are 
the same as those in Equations 1 and 
2. 

The contact times obtained at the 
flattest (2.87-degree) and steepest (45- 
slopes have been plotted 
in Figure 5 at the application rates 
used. These data are compared with 


degree ) 


iy 
4 
4 
1.0 T = —— 
| (20-668 
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— 
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FIGURE 5.—Relationship between contact time and rate of flow of water 
over the inclined plane apparatus (Figure 3). 


the equation of best fit obtained from 
all of the data and with the theoretical 
equation, 

Analysis of Figure 5 indicates that 
the experimental data yield a flatter 
slope when plotted than that derived 
from theory. ‘This difference may 
attributed, as in the case of 
the ball apparatus, to channeling at 
low flow rates and turbulence at high 
flow rates. .The difference is greatest 
at the steepest slopes which may have 
been caused in particular by the diffi- 
culty encountered in obtaining even 
distribution of flow at the steeper 


again be 


slopes. Despite efforts to correct this 
situation, even distribution and ‘‘sheet”’ 
flow were difficult to obtain, especially 
at steep slopes. 


Influence of Slime on Contact Time 


To determine the effect of slime on 
contact time, 96 test runs 
ducted on the trough apparatus with 
sewage flowing over an initially de- 
veloped slime layer. The slope of the 
trough was varied from 2.28 to 49.0 
the rate of application 
was varied from 0.28 to 25.0 ml/sece. 
The weight of slime on the trough was 


were con- 


degrees and 
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determined by subtracting the weight 
of the trough without slime from the 
weight of the slime-covered trough ob- 
tained after the trough was allowed to 
drain for 15 min. The 15-min drain- 
age period was found to be sufficient 
to allow the free water to drain from 
the slime. Therefore, the weight de- 
termined 15 min after cessation of 
sewage flow included the wet slime 
weight. The weight of water flowing 
over the trough during a test period 
was determined as indicated previ- 
ously in the other studies. 

The data obtained from these tests 
were analyzed by the method of least 


squares and yielded the following 
equation of best fit: 
39.0 
T (4) 


= 


If Equation 4 is compared with Equa- 
tion 3 obtained for contact time with- 
out slime and with the theoretical de- 
velopment (Equation 1), it is readily 


seen that the exponents of Q and 
S in Equation 4 are in_ better 


agreement with the exponents in the 
theoretical equation than are the ex- 
ponents obtained in Equation 3. This 
was believed to be a result of more 
even distribution of flow over the sur- 
face when slime was present than 
when slime was absent. 
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The equations for the theoretical 
(Eq. 1), with slime (Eq. 4), and with- 
out slime conditions (Eq. 3) and the 
computed contact times for slopes of 
2.87 and 45 degrees and application 
rates of 1 and 20 ml/see are compared 
in Table Il. The comparison indicates 
that slime increased the contact time 
over theoretical flow conditions by 30 
to 41 per cent, whereas the increase 
over that obtained on an apparatus 
without slime varied from 9 to 54 per 
cent. Evidently the effect of slime on 
increasing contact time is a function 
of the slope and rate of application. 
The data in Table II also indicate that 
the greatest increase in contact time 
attributable to the slime (54 per cent) 
was obtained at low application rates 
(1 ml/see) and flat slopes (2.87 de- 
grees), whereas the smallest increase 
(9 per cent) was obtained at high ap- 
plication rates (20 ml/sec) and steep 
slopes (45 degrees). Therefore, it was 
believed that the increase in contact 
time attributed to the slime layer on 
the trough was decreased by increas- 
ing the rate of application or by in- 
creasing the slope of the trough. Con 
sequently, if the slope of the trough 
or the application rate were increased 
sufficiently it is possible that the in- 
crease in contact time due to slime 
would become negligible. 


TABLE II.—Comparison of Equations for Time of Flow Over the 


Rate of 
Application, Q 
(ml/sec) 


Slope of 
Plane, S 
(degrees) 


Theoretical* 


Inclined Plane Apparatus 
Contact Time (sec) 


Without 


Increase in Contact Time Due 
to a Slime Layer (per cent) 


With Slimet Over Theory Over Water 


Slimet 
1.0 2.87 82.1 72.0 111.0 35 54 
20.0 | 2.87 | 11.1 11.7 15.7 | 4l 34 
10 | 45 | 33.9 34.7 | 440 30 27 
20.0 45 4.6 5.7 | 6.2 35 i) 
30.2 
* Contact time, Theoretical = 
31.45 
+ Contact time, Without Slime = Qe.ssgoa7" 
39.0 
t Contact time, With Slime = Qo.tngnae" 
al 
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The foregoing hypothesis was sup- 
ported by the initial considerations in 
the development of the theoretical 
relationship for flow over spheres. 
Howland’s (1) derivation assumes 


that the flow over a sphere is similar 


to the flow over a vertical plane sur- 
face. Since the contact time increase 
effected by the slime is apparently di- 
minished as the slope of the surface 
increases, it could be expected that 
the slime on a sphere would have little 
effect in increasing contact time. 
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This assumption was substantiated 
by experiments in which the contact 
time was obtained for sewage flowing 
over slime-covered ball apparatus. 
The one-inch diameter ball apparatus 
was used and the experimental results 
obtained with sewage and slime on the 
balls were compared to the results ob- 
tained without slime on the balls. The 
experimental results indicated that 
the slime layer caused more varia- 
bility in the data, a condition also 
noted during the trough experiments, 


—@— WITHOUT SLIME 


—O— WITH SLIME 


APPLICATION 


RATE (mi /sec) 


FIGURE 6.—Comparison between contact time with and without slime 
on the one-inch ball apparatus (Figure 2). 
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WEIGHT OF SLIME 


FIGURE 7.—Effect of slime weight on contact time for the one-inch 
ball apparatus at a nearly constant application rate. 


but the contact times obtained were 
not much greater than those obtained 
without slime. The experimental data 
for conditions with slime and those 
without slime are shown in Figure 6 
with their respective equations of best 
fit. 

The contact times obtained with 
slime were computed to be on the 
average 12 per cent higher than those 
obtained without slime. This small 
increase in contact time over that ob- 
tained with water alone may be at- 
tributed to the slight increase in ball 
size caused by the slime layer. To 
support this assumption, it can be eal- 
culated that an increase in ball diam- 
eter of 0.07 in. would alone account 
for a 12 per cent increase in contact 
time. In other words, the mere pres- 
ence of a 0.035-in. layer of slime on 
the 1l-in. balls would account for 
the 12 per cent increase in contact 
time mentioned previously. In most 
eases, the slime layer on the balls was 
observed to be in excess of 0.035 in. 
However, it should be noted that as 
the ball size is increased the slime 
layer on the ball becomes less influen- 
tial in increasing contact time. For 
example, if a 3.5-in. diameter ball has 


a slime coating of 0.035 in. the in- 
crease in contact time computed from 
the theoretical equation is only about 
3 per cent. Actually, in a limited 
number of tests conducted with 3.5-in. 
diameter balls, the difference in con- 
tact time obtained with and without 
slime was insignificant. 


Effect of Slime Weight on Contact 
Time 


The effect of slime weight on con- 
tact time was investigated by compar- 
ing the contact times obtained on the 
one-inch diameter ball apparatus at 
approximately constant application 
rates and at different slime weights. 
The comparison indicated that the 
weight of slime had no significant 
effect on the contact time. The con- 
tact times obtained at the various 
slime weights are shown in Figure 7. 

Similar results were found by analy- 
sis of the data obtained in the 96 tests 
conducted on the slime-covered trough 
apparatus. In these tests the slime 
weight varied from 85 to 456 g, and 
analysis of the data by the method of 
least squares revealed that the contact 
time was inversely proportional to the 
0.01 power of the weight of the slime. 
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ave 
Since any number raised to the 0.01 
power is approximately unity, it can 
rationally be assumed that there was 
no relationship between contact time 
and slime weight on the trough ap- 
paratus, 


Discussion 


Experimental data have been pre- 
sented to verify theoretical equations 
relating contact time to application 
rates on trickling filter media. The 
experiments have not only been valu- 
able in providing a basis for further 
laboratory studies on the relation be- 
tween contact times and organic re- 
movals, but the principles and equa- 
tions which have been established 
should also be applicable to full-scale 
trickling filter installations. 

The application rates used in the 
studies with the ball apparatus may 
be expressed in terms more familiar to 
those working with trickling filters; 
that is, million gallons per acre per 
day, or gallons per day per square 
foot. To accomplish this, the flow ap- 
plied to the balls can be considered to 
be applied on an area equal to the 
cross-sectional area of a ball. The ap- 
plication rates computed in this man- 
ner varied from 18 to 670 mgd /acre or 
414 to 15,410 gpd/sq ft on the 3.5-in. 
diameter balls, and were as high as 1,400 
mgd/acre or 32,200 gpd/sq ft on the 
l-in. diameter balls. These application 
rates may seem high when compared 
to conventional application rates used 
in full-scale treatment plants, but it 
must be remembered that even a high- 
rate trickling filter is actually dosed 
intermittently as the rotary distributor 
arms pass over the filter surface, and 
the instantaneous hydraulic loading is 
much higher than the average. For 
example, it has been observed that a 
eireular high-rate trickling filter with 
four distributor arms receiving an 
average hydraulic loading of 20 mgd/ 
acre or 460 gpd /sq ft is actually being 
dosed on only about one per cent of 
its surface at any instant. The actual 
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instantaneous hydraulic loading on 
any point of the surface of this filter 
may then be on the order of 2,000 
mgd/acre or 46,000 gpd/sq ft. If the 
distributor arm rotates at a speed of 
one rpm, the actual hydraulic applica- 
tion rate at any point on the surface 
is on the order of 2,000 mgd/acre or 
46,000 gpd /sq ft applied at 15-see in- 
tervals. 

If the theoretical equations de- 
veloped by Howland (1) are assumed 
to be valid, the contact time of sewage 
flowing through a filter is inversely 
proportional to the 2/3 power of the 
application rate. This indicates that 
doubling the application rate on a 
given filter bed will reduce the con- 
tact time by 37 per cent. Therefore, 
to obtain the same contact time with 
the media at the doubled application 
rate it would be necessary to provide 
59 per cent more filter depth, or double 
the filter surface area. Obviously, 
under usual conditions it would be 
more economical to provide 59 per 


cent more filter depth. 

Consideration of the effect of media 
size on contact time strongly indicates 
that a small-sized media should be pre- 


ferred. If it is assumed that the 
media in a trickling filter is spherical 
in shape and that the contact time in- 
ereases as the 5/3 power of the media 
radius, then doubling the media 
diameter will increase the contact 
time on one sphere by 318 per cent. 
However, a given volume of a bed of 
spheres will contain only one-eighth as 
many spheres if the sphere diameter 
is doubled. Therefore, the over-all 
effect of increasing media size to twice 
its previous diameter is to decrease 
the contact time in a given media vol- 
ume by 40 per cent. 

The studies have also shown that the 
amount of slime on a spherical filter 
media has very little effect on contact 
time, especially at high application 
rates. Therefore, in respect to con- 
tact time, there would be little ad- 
vantage in attempting to maintain 
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large amounts of slime on the filter 
media. 

The implications of the reported re- 
sults are that a deep filter containing 
the smallest practical media is to be 
preferred to obtain a given contact 
time at maximum efficiency. 


Conclusions 

1. Experimental results have veri- 
fied theoretical equations in which 
liquid contact time on an _ inclined 
plane and on a sphere is inversely 
proportional to the 2/3 power of the 
liquid application rate. 

2. Experimental results have sup- 
ported theory whereby contact time 
on a sphere is directly proportional to 
the 5/3 power of the radius of the 
sphere. 

3. Experimental results have sup- 
ported theory whereby the contact 
time of sewage flowing over an in- 
clined plane is inversely proportional 
to the 1/3 power of the sine of the 
angle of inclination between the plane 
and the horizontal. 

4. The effect of slime growth on 
contact time on an inclined plane is 
related to the slope of the plane and 
the application rate. When the slope 
of the plane is flat (2.87 degrees) and 
the application rate low, slime may in- 
contact time in excess of 50 
per cent. When the slope of the plane 
is steep (45 degrees) and application 


crease 
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rates high, the contact time may be 
increased less than 10 per cent by the 
slime. 

5. The weight of slime on a trick- 
ling filter has no relationship to the 
contact time obtained between sewage 
and media. 
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OLD PHOTOGRAPHS NEEDED 


A Hollywood producer, commissioned to make a film featuring the 
public works services, needs assistance in locating material. 
The film will show improvements in the services the citizen gets 


today. 
days’’ bit. 


To do this, each service will be introduced by an ‘‘in the old 
This will be done with old photographs, of the period 1890 


through 1910, showing the conditions of the times (and the need for 
improvement) in sewers and sewage disposal, and other public works. 
The producer needs a selection of the best possible old photographs 


relating to sewers and sewage disposal. 
be duplicated promptly and returned within a few days. 
Farnsworth, 


should be sent to Mr. Sam 


Any loaned photographs will 
Photographs 


Parthenon Pictures, 2625 


Temple Street, Los Angeles 26, California. 
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EFFECTS OF MAGNETIC STIRRING ON THE 
DROPPING-MERCURY ELECTRODE 


By Curis Poros 


Chemist, Milwaukee Sewerage 


The polarogram used in the deter- 
mination of the oxygen utilization of 
an activated sewage sludge is a curve 
obtained by plotting galvanometer de- 
flections against time. The slope of 
this curve, which is in fact a straight 
line, is a measure of the oxygen uti- 
lization rate of the sample. Invari- 
ably, on plotting the polarographic 
data for a given period of time, a line 
with a two-stage characteristic is ob- 
tained. The first stage, which has a 
duration of 2 to 3 min, has the greater 


60 


GALVANOMETER DEFLECTION 


Commission, Milwaukee, Wis. 

The second stage endures for 
the remainder of the period and has 
the lesser slope (Figure 1). The ex- 
planation of this two-stage character- 
istic is as follows: For that part of the 
curve which has the greater slope, in 
other words the first 2 or 3 min, a 
progressively decreasing amount of 
sludge is in suspension and most of it 
is subjected to the dissolved oxygen of 
the effluent. Once the sludge is set- 
tled, only the fine surface layer of that 
sludge is exposed to the remaining dis- 


slope. 


10 


15 


TIME (min) 


FIGURE 1.—Typical polarograms showing two-stage characteristics of an undisturbed 
activated sludge sample. 
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TIME (min) 


FIGURE 2.—Typical polarograms from studies of stirred activated sludge samples. 


solved oxygen in the effluent. Hence a 
decided drop in oxygen utilization 
takes place which accounts for the 
lesser slope of the second and longer 
line. This means that a true DO-up- 
take rate of a sample is measured only 
when the solids are in complete sus- 
pension. 

At Milwaukee it has been found that 
better results are obtained by taking 
galvanometer deflection readings every 
minute instead of after every half min- 
ute. Allowing 2 min for sludge set- 
tling, the two readings that can be 
taken inside that time are not entirely 
sufficient to plot an oxygen utiliza- 
tion curve. It was felt that some type 
of stirring mechanism should be used 
in conjunction with the polarograph. 


The Stirrer 
Specifications 


With the above observations in 
mind, a search for a satisfactory stir- 
ring mechanism was initiated. Such a 
stirring mechanism must satisfy cer- 
tain requirements: 


1. It must agitate the floc mildly so 
as not to break up the sludge particles. 
The break-up of sludge particles re- 


sults in greater surface areas being ex- 
posed to the dissolved oxygen of the 
effluent which results in higher oxygen- 
utilization readings. 

2. Agitation must occur without in- 
troduction of air into the system. 


Because of the small size of the cell, 
the introduction of a stirring rod from 
above proved unsatisfactory. Stirring 
by shaking the cell itself proved un- 
feasible because of the stationary na- 
ture of the apparatus. A magnetic 
stirrer was then employed with fairly 
good results. Some drawbacks were 
noticed which will be mentioned below. 


Interferences 


The magnetic stirrer met all the 
aforementioned requirements and the 
deflection readings were taken every 
minute (Figure 2). In general, the 
curves obtained were good, although 
quite frequently readings were taken 
which were out of line. These read- 
ings were rejected and those which fell 
in line were accepted. This is the 
drawback mentioned above. The re- 
jected readings were probably caused 
by one or a combination of two or 
three of the following conditions: 
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1. The collision of the forming mer- 
cury drop with swirling sludge par- 
interfered with the 
size and. electrical 
characteristics of the mereury drop. 

2. The turbulence of the liquid it- 
self interfered with the formation and 
consequent size and electrical char- 
acteristics of the mercury drop. 

3. There is also the strong possi- 
bility that the magnetic field induced 
by the stirrer may affect the electrical 
field set up between the two electrodes 
of the polarographic system thus ac- 
counting for the abnormal readings. 


ticles formation 


and consequent 


Each one of the above possibilities 
will be considered separately. 


Effect of Sludge Particles 
Procedure and Results 


To investigate the effect of swirling 
sludge particles (Condition 1), a pro- 
cedure was adopted which permitted 
the determination of drop-time at vari- 
ous stirrer speeds. 

The normal drop-time for the polaro- 
graph in an undisturbed one per cent 
potassium chloride solution is one drop 
every 3 or 4 sec. The drop-time had 
to be checked in a disturbed floccu- 
lent mixture. Mixed liquor could not 
be used because its dark color made it 
impossible to see the electrode and 
mercury drop. The problem was to 
form a clear or light colored, floccu- 
lent mixture so that the electrode sys- 
tem could be seen while in operation. 
After several unsuccessful attempts to 
duplicate mixed-liquor floes (including 
small pieces of paper), it was deter- 
mined that aluminum hydroxide flocs 
would be satisfactory. The drop- 
time was checked in the presence of 
these floes at variable stirrer speeds. 
The stirrer speeds used were: (a) a 
speed just sufficient to keep the floe in 
suspension, (b) a speed greater than 
necessary to keep the floe in suspen- 
sion, and (c) the highest speed avail- 
able. 

In Test 


A the stirrer was run at 
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a speed just sufficient to keep the floe 
in suspension. Drop-times during a 
one minute run were as follows: 


sec ‘drop 


30 3.5 3.5 
In Test B the stirrer was run at a 
speed greater than necessary to keep 
the floe in suspension. Drop-times 
during a 30-see run were as follows: 
sec /drop 


10 10 20 10 20 30 20 1.0 10 1.0 
10 2.0 1.0 10 30 20 10 10 20 1.0 


In Test C the stirrer was run at the 
highest speed available. No drop for- 
mation was rather a very 
fine spray was emitted from the elec- 
trode tip. 


observed, 


Interpretation of Results 


It was determined that swirling 
aluminum hydroxide flocs alone or in 
conjunction with one of the other con- 
ditions inhibited the formation and 
consequent size of the mereury drop 
only when the magnetic stirrer is used 
at the higher speeds. The faster the 
speed the more erratic are the results. 
At speeds just necessary to keep the 
floc in suspension, the results indicate 
that the mereury drop is not ma- 
terially affected by swirling floc. 


Effect of Turbulence 
Procedure and Results 


To investigate the effect of turbu- 
lence (Condition 2), a procedure simi- 
lar to that used for determining the 
effect of particle collision was adopted. 

From the previous experiments it 
was noted that as the stirrer speed in- 
creased the effect on drop-time became 
more pronounced. For that reason it 
was believed that possibly the turbu- 
lence of the liquid itself causes the 
greater difficulty. Therefore, the drop- 
time was checked in an agitated liquid 
containing no floc or suspended mat- 
ter. The drop-time was observed for 
the three speeds used previously. 

Here again the results were dictated 
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by the speed at which the liquid in 
the cell was mixed. At a slow speed, 
one just sufficient to keep the floe in 
suspension, there was no material ef- 
fect on the mercury drop. Results of 
a one-minute drop-time test were as 
follows: 


sec /drop 


30 35 35 35 35 30 30 35 3.5 


As soon as the speed of the stirrer 
was increased, which consequently in- 
creased the turbulence, the formation 
of the drop was materially affected. 
In fact, at great speeds no drop forma- 
tion was noticed at all, rather a fine 
spray was again emitted. 


Interpretation of Results 


It was determined that turbulence 
as well as floc collision, or possibly a 
combination of the two, plays a part 
in the abnormal readings encountered 
when a magnetic stirrer is used. 


Effect of Magnetic Field 
Procedure and Results 


To determine if there is interference 
between the magnetic field produced 
by the stirrer and the electrical field 
set up between the two electrodes 
(Condition 3), the magnetic stirrer was 
first turned up to a point slightly less 
than that required for activation of 
the stirring rod. The drop-time was 


noted for one minute with the follow- 
ing results: 


sec drop 


These results indicate that there is 
no appreciable effect exerted by the 
magnetic field on the electrical field at 
the point just before activation of the 


stirring rod. The results from this 
test, however, were thought to be some- 
what inconclusive and questionable so 
another test was devised. In this new 


test the stirring rod was made sta- 
tionary by placing over it a grooved, 
rubber block. 


heavy The magnetic 
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stirrer was turned up to that point 
(predetermined) just necessary to 
keep the floc in suspension. The drop- 
time was then noted for one minute 
with the following results: 


sec/drop 
35 35 3.5 35 35 35 3.5 3.5 3.5 

These results corroborate conclu- 
sively the results obtained in the first 
magnetic-field experiment. 

Still another test was made, keeping 
the stirring rod stationary, but in- 
creasing the current applied to the 
magnetic stirrer to full capacity. The 
drop-time was then noted for one min- 
ute with the following results: 


~ 


3.0 
2.5 


2.5 
3.0 


Interpretation of Results 


With the stirrer turned up to its 
highest capacity, there is a definite ef- 
fect on the drop-time. The results, 
however, are very uniform and are un- 
like those obtained when free move- 
ment of the stirring rod is allowed. 
The drop-time is increased to one 
every 2.5 instead of the normal 
value of one drop every 3.5 sec. The 
results indicate clearly that a strong 
magnetic field does affect the drop- 
time while a weak magnetic field, such 
as that just necessary to keep solids 
in suspension, has relatively little ef- 
fect. 


sec 


Conclusions 


As was stated before, the magnetic 
stirrer is not perfect, but it is the best 
tested so far. In order to eliminate 
or minimize the error introduced by: 
(a) the turbulence of the liquid, (b) 
the collision of the swirling sludge 
particles with the drop forming at the 
electrode tip, (c) the magnetic field 
produced by the stirring apparatus, or 
(d) a combination of two or three of 
these conditions, it is necessary to 
maintain the stirrer at the lowest 
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Investigators at the turn of the cen- 
tury under the auspices of the 1898 
British Royal Commission on Sewage 
Disposal determined that a significant 
relationship existed between the dis- 
solved oxygen values of river water and 
the degree of pollution of these waters. 
As a result of this work, in 1913 the 
British Commission recommended that 
the amount of ‘‘dissolved oxygen ad- 
sorbed in 5 days at 65°F’’ should be 
used as a standard procedure for the 
measure of pollution. During the past 
46 years this measure of oxygen re- 
quirement of polluted waters has been 
further developed and standardized 
and is now known simply as the bio- 
chemical oxygen demand test. 

The standard procedure for BOD 
tests was adopted in 1936 by the 
‘Standard Methods’’ committee, and 
requires a 5-day incubation period at 
20°C. This relatively long incubation 
period is a disadvantage, particularly 
when the BOD test is used for treat- 
ment control purposes. 

The original work by the investiga- 
tors of the British Royal Commission 
included studies of 24-hr and 48-hr 
The commission decided that the 
5-day test would minimize errors in 
technique by allowing a greater per- 
centage of the waste to oxidize. 

The purpose of this study is to in- 
vestigate, using present BOD tech- 
niques: (a) the accuracy and repro- 


ducibility of the BOD test for domestic 


tests. 


* Paper of the Journal Series, New Jersey 
Agricultural Experiment Station, Rutgers Uni- 
versity, Department of Sanitation, New Bruns- 
wick, N. J.; presented at the 43rd Annual 
Meeting of the New Jersey Sewage and In- 
dustrial Wastes Assn.; Atlantic City, N. J.; 
Mar. 12-14, 1958. 


COMPARISONS OF SHORT-TERM WITH 5-DAY BOD 
DETERMINATIONS OF RAW SEWAGE * 


By H. E. Orrorp anp F. E. Matrusky 


Professor, Department of Sanitation, Rutgers University, New Brunswick, N. J.; 
and Civil and Sanitary Engineer, Garfield, N. J. 
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sewage using incubation periods less 
than 5 days, (b) the relationship be- 
tween short period BOD values and 
those obtained by the standard 5-day 
test, and (c) the possibility of pre- 
dicting the standard 5-day BOD value 
from the results of a shorter time BOD 
test. Little information is found in 
the literature concerning these pur- 
poses. 

Many studies have been made to de- 
termine the oxidation rate constant, or 
k, value, for domestic sewage. Theri- 
ault (1) early established that the fk, 
value at 20°C was approximately 0.1, as 
used in the traditional oxygen demand 
equation 


where 
y: = BOD at any time ¢, 
t = time in days, 
L = total or ultimate BOD, and 
k, = oxidation constant. 
Most modern investigators have 


shown that the k, value for domestic 
sewage, using BOD curves up to 5 
and 7 days is much higher than 0.10. 
A commonly accepted average for k, 
is 0.18 which was reported by the Com- 
TABLE I.—BOD Values for One to Five Days 


Calculated Using Various Oxidation Rate 
Constants 


BOD as Per Cent of 5-Day BOD 


Time 
(Days) 
k, =0.10 ky =0.18 a=1.0 

1 | 309 | «4 | 
2 54 64 67 
3 73 81 
4 SS 93 | 92 
5 100 100 | 100 
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mittee on Sanitary Engineering of the 
National Research Council (2). Com- 
puted BOD’s for k, values of 0.10 and 
0.18 are given in Table I and expressed 
as per cent of the 5-day BOD. 

Orford and Ingram (3) developed 
the following logarithmic equation for 
the BOD curve: 


= S(0.85 log at — 0.41)... (2) 
where 
BOD at any time ¢, 


BOD rate constant, 
time in days, 


5 
= a constant = BOD at 7 days, and 


0.85 and 0.41 = constants. 


In these studies the rate constant for 
domestic sewage was set at unity. In 
Table I the values computed from the 
logarithmic equation are based on a 
rate constant of a = 1.0. 

To evaluate the reproducibility of 
any short-time BOD test, it is first neces- 
sary to establish the reproducibility of 
the standard 5-day BOD test. The re- 
producibility of the BOD test was in- 
vestigated by the National Research 
Council (2), using data from sewage 
treatment plant mili- 
tary installations. A testing program 
was set up in which 2 samples from 


laboratories at 


each of 11 cooperating military camps 
were tested using 9 bottles of a single 
From these 
studies it was found that the coefficient 


dilution for each sample. 
of variation, V, for all 5-day, 20°C 
BOD tests was 7.45 per cent.* Similar 
run at Washington, D. C. 
and the Sanitary District of Chicago. 
At Washington, where three different 
samples, using nine bottles of a single 
dilution were run, V was 4.0 per cent. 


tests were 


* The coefficient of variation 
standard deviation 
100, 
mean 
which is the per cent standard deviation. 
coefficient of 


The 
variation gives the percentage 
range above and below the mean value within 
which two-thirds of the observed values can 
be expected to fall. Thus, the coefficient of 
variation becomes one measure of the relative 
reproducibility of the BOD test. 
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At the Sanitary District of Chicago, 
where 10 different samples, using 9 
replicates of a single dilution, were 
tested, the coefficient of variation V 
was 6.4 per cent. When the same 10 
using 9 different dilutions 
were tested, a V of 6.6 per cent was 
obtained. 


samples, 


Literature Review 


A review of some of the short-time 
BOD comparative studies reported in 
the literature is contained herein. 

In 1951, Williams (4) reported on a 
study of 3-day and 5-day BOD tests of 
the settled sewage from the Minneapolis- 
St. Paul sewage treatment plant. The 
purpose of these tests was to determine 
the k, values of the sewage oxidation 
curves using these 3-and 5-day BOD 
values. Analysis of the data from the 
°4 samples reported shows that the 3- 
day BOD value averaged 82.1 per cent 
of the 5-day BOD value. The coeffi- 
cient of variation of this ratio was de- 
termined to be 5.6 per cent. 

A 2-day BOD test using a special 
bacterial inoculum was reported by 
Zehnpfennig and Nichols (5). In 
their procedures the inoculum’ was 
prepared by filtering settled sewage 
through a filter to remove the 
This was followed by the 
addition of 1 ml of the protozoa-free 
100 ml of sterile settled 
sewage prior to incubation at 20°C for 
24 hr. The sewage sample for BOD 
analysis was first sterilized by auto- 
claving. The sewage was added to 
BOD bottles in the proper amounts, 
then 1 ml of the special sewage seed 
inoculum was added to each bottle and 
the bottle filled with dilution water. Di- 
lution water control blanks containing 
1 ml of inoculum were also included. A 
standard 5-day BOD test on the ster- 
ile sewage was made in order to com- 
pare the results of the special 2-day 
BOD. test. the sample 
of sterile comparative 
were made on 13 different days, using 
a different 


elass 


protozoa. 


sewage to 


Using same 


sewage, tests 


sewage inoculum on each 
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day. The results for the standard 5- 
day test showed a V of 24 per cent for 
the group of 13 average BOD values, 
while the modified 2-day 20°C test 
showed a V of only 6 per cent. Com- 
paring results for the individual tests 
for any one day, the standard 5-day 
test had a V of 4.6 per cent while the 
2-day test had a V of 2.9 per cent. 

When the special 2-day BOD was 
similarly tested on pulp mill waste, the 
coefficient of variation for the group of 
10 standard method BOD values was 
12.5 per cent and for the special 2-day 
BOD, 11.4 per cent. Again comparing 
results for any one day, the standard 
5-day test had a V of 2.3 per cent and 
the 2-day test a V of 2.2 per cent. 

The authors concluded that the modi- 
fied 2-day test gave more reproducible 
results because the special sewage seed 
without protozoa was more uniform in 
character and free from the influence 
of protozoa on the bacteria. This con- 
clusion may be questioned since the 
standard BOD tests which were used 
for comparison were made on sterile 
sewage using a small inoculum. It does 
not necessarily follow that the same 
tests made on nonsterile sewage would 
show such great variation in results. 
Also, the results with the pulp mill 
waste showed no significant improve- 
ment in their reproducibility. 

Tidwell and Sorrels (6), using the 
special inoculum technique of Zehn- 
pfennig and Nichols, evaluated the 
2-day BOD test using domestic sewage 
and pure chemical compounds. With 
10 domestic sewages, BOD tests were 
made in triplicate using: (a) the spe- 
cial 2-day BOD, (b) the standard 2-day 
test, and (ec) the standard 5-day test. 
The coefficients of variation found 
were: 2.8, 5.4, and 7.1 per cent, re- 
spectively, for the special 2-day, stand- 
ard 2-day, and standard 5-day tests. 
The average ratio of the standard 2-day 
to 5-day BOD was 69 per cent and the 
coefficient of variation V for the ratio 
was 17 per cent. 

The results show that the reproduci- 
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bility was better for the special 2-day 
BOD test than for the 2-day and 5-day 
standard BOD tests. However, the 
coefficient for the 5-day test is high 
considering that each test was run in 
triplicate. Also, the coefficient of varia- 
tion for the ratio of the 2-day to 5-day 
standard BOD is very high although 
the average ratio of 69 per cent is com- 
monly found. 

In another paper by Tidwell and Sor- 
rels (7), the authors evaluated the 
special 2-day test and the standard 5- 
day BOD test using asparagine, glu- 
tamic acid, and glucose as substrates. 
In a series of 21 BOD dilution tests 
using 1,000 ppm asparagine as sub- 
strate, the special 2-day BOD test gave 
a V of 6 per cent while the standard 
5-day BOD test gave a V of 9.5 per 
cent. Again, the special inoculum 2- 
day test showed greater reproducibility 
than the standard 5-day test. 

The authors calculated the theoretical 
ultimate oxygen demand of the three 
substrates from the equations for chem- 
ical oxidation. Using the theoretical 
oxygen demand value as the ultimate 
BOD value, L, and assuming an oxida- 
tion rate constant, k,, of 0.1, the theo- 
retical 2-day and 5-day BOD values 
were computed. When comparing the 
observed 2-day and 5-day BOD values 
with the computed theoretical values, 
it was found that the results of the 2- 
day special inoculum test were within 
2 per cent of the theoretical value, 
while the 5-day standard BOD test 
values were 20 to 25 per cent less than 
the theoretical value. It was concluded 
that the 2-day special test was superior 
because it gave BOD values near the 
theoretical value, while the standard 
BOD test values were well below. 

The authors’ conclusions are open to 
question. The ultimate determined bio- 
logical oxygen demand for organic 
compounds of this type is more likely 
to be about 75 per cent rather than 100 
per cent of the theoretical oxygen de- 
mand based on complete oxidation. 
This was shown by Gaffney and Heuke- 
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lekian (8) to be true for acetic acid, 
butyric acid, and propionic acid. Also, 
in a standard BOD test, the rate con- 
stant for biological oxidation of these 
soluble compounds is greater than the 
classical rate constant of 0.1 for sew- 
age oxidation. In most instances the 
biological oxidation is complete within 
two or three days and k, values of 0.4 
to 0.6 are not uncommon. 

Dillingham, Knuth, and Wessman 
(9) have recently reported on a short- 
term BOD method for sulfite waste 
liquor, other paper and pulp mill 
wastes, and river water using the War- 
burg manometric technique. The fol- 
lowing procedure, producing good re- 
sults with minimum incubation time, 
resulted from this work. 

Wastes were diluted with a nutrient 
salt solution and incubated on the War- 
burg apparatus for 18 hr at 37°C. 
Before incubation each flask was heay- 
ily inoculated with solution containing 
a pure culture of Aerobacter aerogenes, 
which had been washed and then stand- 
ardized by turbidimetric methods. 
When the same sample of spent sulfite 
waste liquor was tested 12 times over 
a period of 3 months, the BOD results 
gave a V of 10.2 per cent as compared 
with a V of 15.7 per cent using the 
Standard Methods 5-day BOD test. 

The relationship between the pro- 
posed 18-hr method and the standard 
5-day BOD was studied by these au- 
thors. Since this relationship unfortu- 
nately shows a wide variation with 
type of paper waste tested, the rela- 
tionship must be established for each 
waste to be tested. This variation 
would be expected for any short-time 
BOD method, particularly where pure 
cultures of organisms are used for bac- 
terial Table II gives the rela- 
tionship found between the 18-hr and 
5-day BOD results. 

It is interesting that all 18-hr mano- 
metric BOD results are less than the 
5-day BOD results except with river 
water, where the manometrie BOD re- 
sults are over 6 times those of the 
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TABLE II.—The Relative Efficiency 
of BOD Estimation * 


Manometric 
BODt Per 
Cent of 
5-Day BOD 


Waste 


River water 643 
Kraft white water 26 
Kraft pulp mill waste 36 
Deinking waste 67 
Spent sulfite liquor 86 
Spent semichemical liquor 46 
and 


*Taken from Dillingham, Knuth, 


Wessman (Reference 9). 
+ 18 hr. 


standard 5-day test. The 5-day BOD 
values on 30 different samples averaged 
3.5 mg/l and ranged from 1.9 to 5.5 
mg/l, while the 18-hr manometric BOD 
results on the same samples ranged 
from 8 to 108 mg/I. 

Dillingham, Knuth, and Wessman 
(9) attach significance to their results 
showing that the manometric BOD is 
much greater than the 5-day BOD by 
stating: ‘‘The divergent relationship 
for river water is probably the result of 
inefficient oxidation of river water com- 
ponents by the relatively dilute and 
attenuated inoculum used in the 5-day 
BOD method.”’ 

The peculiar observations of these 
workers might also be explained by the 
fact that the special inoculum used had 
a BOD of 300 to 600 mg/l, while the 
river water substrate used had a BOD 
of only 1.9 to 5.5 mg/l. Thus the dif- 
ferences in BOD contributed by the 
river waters would not be measurable, 
and the results obtained could only 
the differences in BOD be- 
tween two samples of inoculum. 


Methods of Study 


BOD tests were made on fresh do- 
with a minimum of 
change from the procedures prescribed 
in ‘‘Standard Methods.’’ On each 
sample of sewage obtained, BOD tests 
were performed for 1, 2, 3, and 5 days 
incubation at 20°C and for 1 and 2 days 
incubation at 37°C. 


measure 


mestic sewage 
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Standard dilution water was pre- 
pared from distilled water which had 
been stored at 20°C for at least 2 days 
prior to use. The distilled water was 
aerated and the mineral salts were 
added about one hour before use. Di- 
lutions of 20:1, 30:1, and 60:1 were 
set up for each test. 

The initial tests at 37°C in a stand- 
ard bacteriological incubator showed 
some possible difficulties because: (a) 
the temperature variation in the incu- 
bator was + 1°C, (b) the temperature 
of the dilution water was less than 
37°C, and (c) the water seals on the 
BOD bottles could not be maintained 
and as a result water evaporated from 
the bottle leaving a small bubble at the 
top. All of these possible difficulties 
were investigated by: (a) running a 
series of tests in a water bath incubator 
at 37°C where the temperature varia- 
tion was + 0.1°C, (b) slowly heating 
the dilution water to 37°C before use, 
and (¢) providing plastic hoods over 
the lips of the BOD bottles to pre- 
vent evaporation of the water seal. For 
comparison the same samples were run 
using a standard bacteriological incu- 
bator and without the above precau- 
tions. Since the BOD results obtained 
by the two series were found to be 
statistically identical, the use of special 
refinements was abandoned. 

To facilitate comparison of BOD 
values of sewages of different strengths, 
the original BOD data were expressed 
as a percentage of the 5-day 20°C 
BOD. To simplify the statistical com- 
putations the original BOD data were 
also adjusted to whole-day BOD 
values. This was done by graphic inter- 
polation using semi-logarithmic graph 
paper. Using the plotting technique 
of Orford and Ingram (3) the observed 
BOD values were plotted on the linear 
scale against time on the logarithmic 
seale. The two values nearest the de- 
sired whole-day time interval were con- 
nected by a straight line and the BOD 
value for the whole day was read. In 
most eases, the interpolation involved 
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only 0.3 days or less and had no effect 
on the statistical accuracy of the BOD 
values used. Approximately 16 per cent 
of the BOD values required adjustment 
to whole-day values. 

In the study, 44 individual BOD 
tests were carried out for each of the 
6 combinations of time and tempera- 
ture. These 44 tests were made on 14 
different sewage samples which were 
taken from 6 different treatment plants 
handling domestic sewage. Thus, each 
sewage sample obtained was divided 
into 2 to 4 portions for the individual 
BOD tests. The replication of samples 
was necessary so that the reproducibil- 
ity of the BOD test could be determined 
for each time period and temperature 
studied. 

The testing was done during the 
summer months under dry weather flow 
conditions. Grab samples were ob- 
tained during the daytime. The raw 
sewage samples were filtered through 
glass wool and BOD analyses were 
made usually within three hours after 
sampling. On occasion samples were 
stored overnight in a refrigerator. 

The results were subjected to vari- 
ous statistical tests to determine: (a) 
whether the sampling was random and 
unbiased, (b) whether the data were 
normally distributed, and (¢) the co- 
efficient of variation for the various 
mean values. At the 95 per cent con- 
fidence level, all the data were deter- 
mined to have a random distribution. 
Also, the data were found to follow 
a normal distribution curve by ap- 
plying the chi square test and by plot- 
ting on normal probability paper. 


Results 


Five-day BOD values for the 44 
domestic sewage samples ranged from 
66 to 423 ppm and averaged 261 ppm. 
The coefficient of variation for the BOD 
values obtained are given in Table ITI. 
The lowest value of V was 3.9 per cent 
for the standard 5-day test, and the 
highest value was 8.4 per cent for the 
l-day 37°C test. At 37°C, the V is 
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TABLE Iil. 


V* for BOD's 
Determined 
(per cent) 


8.2 
4.9 


4.6 

9 ‘ 
20 3.$ 


* Coefficient of variation. 
higher than for 
20°C test. 
ment in 


the corresponding 

Thus, there is no improve- 
the reproducibility of the 
shortened test by using higher tem- 
peratures. Evidently, any gain in re- 
producibility, by using higher tempera- 
tures and reaching the flatter portion 
of the BOD curve sooner is offset by 
greater variations inherent in the use 
of higher temperatures. 

In order to predict the 5-day BOD 
from a shorter test, it is necessary to 
determine the relationship between the 
two BOD tests. The ratio of the short- 
time BOD to the 5-day BOD is given 
in column 4 of Table III, and the V 
for this ratio is given in the next 
column. The ratio of 47.4 per cent for 
the I-day 20°C test is significantly 
higher than the 41 per cent derived by 
Ortord and Ingram from their BOD 
curve for domestic sewage. The ratios 
of the 2- and 3-day BOD values to 
the 5-day (20°C) BOD value, or 
82.0 per cent, very 
the values reported in the literature 
cited. In the 387°C BOD the 
ratios of the 1- and 2-day BOD values 
to the 5-day 20°C BOD value were 69.4 
and 92.3 per cent, respectively. 


68.8 


and are close to 


tests 


The coefficients of variation, V, for 
the ratios (Table II1) were computed 
according to the mathematical relation- 
ship that the coefficient of variation of 
any ratio equals the square root of the 


Ratio 
Term BOD to | 
5-Day BOD 


per cent) 
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Relationships Between Short-Time BOD and Standard 
5-Day BOD of Domestic Sewage 


V* for 5-Day 
20°C BOD Com- 
puted from Short- 

Term BOD 

(per cent) 


V* for Ratios of 
Short-Term BOD 
to 5-Day BOD 
(per cent) 


of Short- 


47.4 9.1 12.6 
68.8 6.2 7.5 
82.0 6.0 7.1 
69.4 | 9.2 
92.3 6.8 


sum of the squares of the individual eo- 
efficients of variation (Equation 3). 


Vep = 


Therefore, the V of a ratio is higher 
than the Vs of the individual terms. 

For the 1-day 20°C BOD the V for 
the ratio was 9.1 per cent; 2-day and 
3-day values were 6.2 and 6.0 per cent, 
respectively. At 37°C, these coeffi- 
cients of variation were 9.2 and 6.8 per 
cent for the 1- and 2-day BOD ratios. 

With the ratios for the short-time 
BOD to the 5-day BOD it is possible to 
estimate the 5-day BOD by dividing the 
short-time BOD by the ratio expressed 
as a decimal fraction. Thus for 2-day 
20°C BOD values the 


VV 2 Mees 


2-day BOD 
0.688 
=1.45X 2-day BOD. 


5-day BOD= 


Table III also gives the values of V 
for the 5-day BOD computed from the 
short-time BOD test values. 

At 20°C, these V values for calcu- 
lated 5-day BOD’s were 12.6, 7.9, and 
7.9 per cent for the 1-, 2-, and 3-day 
determinations, respectively. At ST°C. 
the corresponding V values were 12.5 
and 8.8 per cent for 1- and 2-day BOD 
determinations. The values can be 
compared with the V of 3.9 per cent 
for the 5-day 20° BOD determinations 
made in this study. 
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FIGURE 1.—Relationship Between Short-Time BOD and Standard 5-Day BOD of 
Domestic Sewage. 


If the results of a short-time BOD 
test were used to predict a 5-day BOD 
value, it would be desirable to have 
conversion factors for any time inter- 
val, so that the test would not have 
to be finished on exactly whole-day in- 
tervals. Figure 1 shows the BOD ratios 
determined from this study plotted 
on semi-logarithmie paper. The straight 
lines of best fit were determined by the 
method of least squares according to 
the equation 


Y, = m logt + 6........(4) 

For the BOD values at 20°C, the 
equation of the line is 

Y, = 75.04 log t + 46.84.... (5) 


and for BOD observations at 37°C 
Y, = 75.04 log t + 69.43... . (6) 


where 
Y, = ratio of BOD at time observed 
to BOD at 5 days 20°C, ex- 
pressed as per cent, and 
t = time of BOD observation, days. 


Ratios computed from these equa- 
tions will be reliable between 0.8 and 
7 days at 20°C, and between 0.6 and 
4 days at 37°C. 

The computed curves do not pass ex- 
actly through all the observed points. 
Table III gives the observed and com- 
puted ratios of the short-time BOD to 
the 5-day 20°C BOD (columns 3 and 
4). The factors to convert the ob- 
served short-time BOD to 5-day 20°C 
BOD are given in columns 5 and 6. 
The computed factors are near enough 
to the observed ones that it is possible 
to use the factors computed from the 
equations without appreciably affecting 
the reliability of the computed 5-day 
20°C BOD as shown in Table ITI. 

The oxidation rate constants of the 
computed BOD curves are greater than 
those generally reported in the litera- 
ture for domestic sewage. Using the 
logarithmic BOD formula (Equation 
2), the a value for the 20°C curve (Fig- 
ure 1) is 1.40 and the S value is 87.6. 
For the 37°C curve, the a value is 2.80 
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and the S value is also 87.6. Orford 
and Ingram (3) had assumed an a 
value of 1.0 for domestic sewage. The 
corresponding k, and LD values for the 
monomolecular formula (Equation 1) 
are 0.24 and 104.5 for the 20°C curve 
and 0.48 and 104.5 for the 37°C curve. 

Thus, the BOD oxidation rate con- 
stant at 37°C is twice that at 20°C. It 
was found earlier (3) that the oxida- 
tion rate constants at 30°C are also 
those obtained at 20°C. This 
indicates that the maximum BOD rate 
constant is between 30 and 37°C. 

Gotaas (10) reported on three series 
of BOD tests of sewage made at tem- 
peratures from 5 to 40°C, using bi- 
carbonate dilution water. The maxi- 
mum oxidation rate constants, k,, oe- 
eurred at 25, 30, and 35°C, giving an 
average maximum k, value of 0.27 at 
30°C. Analysis of the data taken from 
the individual curves gave the follow- 
ing average BOD values: 2-day at both 
37° and 30°=157 mg/], and 4-day 
at 20° = 153 mg/1. 

The work of Gotaas (10) also tends 
to show that for 2-day incubation the 
BOD values at 30 and 37°C are the 
same, and that at 20°C the 4-day BOD 
is equal to the 2-day 30°C BOD. This 
again confirms the observations that 
the oxidation rate at 30 and 37°C is 
twice the rate of oxidation at 20°C. 
Also confirmed is the observation that 
the maximum rate of oxidation is ob- 
tained between 30 and 37°C. 


twice 


Discussion of Results 


For domestic raw and primary set- 


the 20°C BOD test can 
be shortened to 2 days without serious 
loss in reproducibility of the test. At 
2-day ineubation the coefficient of vari- 
ation is increased only about 25 per 
cent over that for the standard 5-day 
test. The variation in a 1-day test 
ean be expected to be about twice the 
variation of a standard 5-day test. 
Thus, for general BOD information the 
incubation time can be shortened to 2 
days without seriously affecting the 


tled sewage 
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reproducibility of the test. For plant 
control work, where the advantage of 
quick results may offset any disad- 
vantage in reproducibility, a 1-day 
BOD test can be used. 

For short-term BOD testing, there 
appears to be no advantage in using 
an incubation temperature of 37°C. 
Variations in the 37°C test for 1 and 
2 days are slightly greater than the 
variations in the 20°C test for corre- 
sponding incubation periods. If a lab- 
oratory has a 37° bacteriological ineu- 
bator, then the expense of a 20°C in- 
cubator can be saved by use of the 
short-term 37°C BOD test. 

Short-term BOD test values for do- 
mestic raw or settled sewage can be 
converted to 5-day 20°C BOD values 
by using the conversion factors given. 
The variation in the 2-day BOD test 
values combined with the variation in 
the factor tends to give a variation in 
the caleulated 5-day 20°C BOD value 
about twice that of the 5-day 20°C test 
itself. This variation is increased by 
three times when the 1-day BOD test 
is used to calculate 5-day BOD values. 

The relationships between the short- 
term BOD test and the standard 5-day 
BOD test given in this paper are not 
reliable for wastes which have an oxi- 
dation rate appreciably different from 
that of raw domestic sewage. These 
wastes could include biologically 
treated sewage effluent, sewage with 
high industrial waste content, and in- 
dustrial wastes. In the ease of biologi- 
cal effluents and some industrial wastes 
where there is no lag period in the 
BOD test, the relationship between a 
short-time BOD and the standard 5- 
day BOD ean be experimentally de- 
termined and used to estimate the 5-day 
BOD value. With industrial wastes 
where a BOD lag is involved, better 
results from a short-term test might 
be obtained by using a 2-day 37°C BOD 
test. Here the 2-day value is almost 
equal to standard 5-day 20°C BOD 
value and the effect of biological lag 
on the tests should be approximately 
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the same. 
period test can be used without con- 
version to 5-day 20°C BOD values. 


For plant control the short- 


Summary and Conclusions 


A study was made to compare the 
results of short-term BOD tests to those 
of the standard 5-day 20°C BOD test. 
In the short-term tests, standard pro- 
cedures were used except that the in- 
cubation time and temperature were 
changed. Tests were made for 1, 2, 
3, and 5 days at 20°C and for 1 and 
2 days at 37°C. 

It was found that the variation in 
the BOD test increased as the ineuba- 
tion was shortened and the temperature 
increased, At 20°C, the 2-day test had 
a variation only 25 per cent greater 
than the 5-day test, while for the 1-day 
test the variation was doubled. No 
improvement is obtained at 37°C be- 
cause the variation at 1 and 2 days 
is slightly greater than the variation 
for the corresponding incubation pe- 
riods at 20°C, 
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The relationships between the short- 
term and 5-day 20°C BOD values are 
given so that the 5-day 20°C BOD 
value can be estimated raw and settled 
domestic sewage from a_ short-term 
test. It was found that the 5-day BOD 
values estimated from 2-day results 
had a variation about twice those from 
a standard 5-day 20°C BOD test. The 
variation increased to three times when 
the 5-day BOD was estimated from 1- 
day results. 

It was concluded that for domestic 
raw and settled sewage: 


1. The BOD incubation period can 
be shortened to 2 days without se- 
riously affecting the reproducibility of 
the results. 

2. The BOD incubation period can 
be shortened to 1 day and the results 
will be satisfactory for plant control 
purposes. 

3. A short-term BOD test using an 
incubation temperature of 37°C has no 
better reproducibility than short-term 
tests at 20°C. 
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Industrial Wastes 


WATER RESOURCES AND INDUSTRIAL 
MANAGEMENT * 
By W. H. ScHvuerte 
Vice President, The Dow Chemical Company, Midland, Mich. 


The purpose of this paper is to dis- 
cuss briefly the broad topic of water 
conservation from the point of view 
of an industrialist. It is not expected 
that the viewpoints and fundamental 
principles expressed herein will be new 
or in any way unfamiliar to those who 
are actively engaged in the sewage and 
industrial wastes field. It is believed, 
that they are so definitely 
pertinent to the successful future of 
industry and our water resources as to 
merit frequent and thoughtful recon- 
sideration and study. The problems of 
water conservation become more press- 
ing and acute as time goes on and it 
is therefore appropriate and very neces- 
sary to increase and augment the ef- 
forts which are being made to solve 
them. 

The views of the author can be sum- 
marized in three sentences as follows: 


however, 


1. Industry and the publie agencies 
inevitably will, and eventually must, 
see eye-to-eye in their approach to con- 
servation of water resources. 

2. Industry as a whole is conscious 
of its obligation to be a good corporate 
citizen and is doing something about 
it. 


3. The publie agencies also have a 
serious obligation to provide objective, 
cooperative leadership. 


Necessity for Cooperation 


The interests and viewpoint of the 
industrialist must eventually become 
similar to, and be in fundamental 
agreement with, the interests and view- 
points of the public agencies—federal, 
state, and local. It would appear abso- 
lutely predictable that the joint inter- 
ests of industry and the public agencies 
will be accounted for in a mutually 
reasonable fashion. 

Certain major factors seem to make 
it obvious that industry and the vari- 
ous publie agencies have a mandate 
from the public at large to cooperate 
effectively. It is generally agreed that 
total water resources remain about the 
same from year to year. It is also 
known that the population is increas- 
ing at an inexorable 114 per cent per 
year. The companion prediction of in- 
creasing industrial activity is also a 
certainty of the future. This set of 
facts invites their expression with the 
precision of an algebraic equation: 


Expanding population + Expanding Industrial Activity = Increased 
Pressure on a Fixed Water Resource. 


It is not necessary to cite the avail- 
able statistics to support the theme 


* Presented at the 31st Annual Meeting, 
Federation of Sewage and Industrial Wastes 
Detroit, Mich.; Oct. 6-9, 1958. 


Assns.; 


that every future year will be one of 
increasing pressure on our water sup- 
ply. This viewpoint was dramatically 
expressed by Dr. L. E. Burney, Sur- 
geon General of the Public Health 
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Service, U. S. Department of Health, 
Edueation and Welfare, as follows: 


As populations and industries continue to 
close the gaps between major sources of 
pollution along our rivers, we can look 
forward to nothing less than continuous 
streams of sewage and industrial waste 
instead of streams of useable water. 


While all will not agree completely 
with this dreadful forecast of Dr. 
Burney’s, it is hardly possible to disa- 
gree with the sense of his warning and 
with his concept that water becomes 
a dramatic commodity only when it is 
lacking. 

It seems obvious that the increased 
pressure on the water supply trans- 
lates quickly into inereased pressure 
. on industry and on the public agencies, 
which may be likened to stewards, 
jointly bearing the burden of working 
together to achieve a solution. The 
public must depend on them to meas- 
ure up to this challenge and the possi- 
bility of failure is inadmissible. This 
sounds like saying that the problem 
will be solved merely because it has 
to be solved. Many do have this con- 
cept—that the need for a solution is 
so great that men of good faith and 
judgment simply must, and therefore 
can, work out an answer. However, 
such faith is not just blind faith. Tech- 
nical preparedness is superb in this 
country and there are many indications 
that there is a growing awareness of 
the need for important improvement in 
attitudes. 

The elements involved in this prob- 
lem of water, its use and conservation, 
are tremendous. But the extreme de- 
pendence of the public and industry 
on adequate water supply is so domi- 
nating that there is no other answer 
than for industry and the public 
agencies to evolve an equitable solution. 


Industrial Effort 


Industry, in general, is striving to 
become a responsible, good corporate 
citizen with respect to the natural re- 
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sources of the nation and the handling 
of waste. It is to be incumbent on in- 
dustry to conduct itself in a becoming 
manner in this area. By doing so it 
will avoid the coercion of bad laws 
and all of the sad connotations that 
will inevitably follow if industry and 
the public agencies do not get together 
on a mutually reasonable basis. 

Every industrial company of any 
stature has a very significant amount 
of effort allocated to the minimizing 
of its waste and consequent control of 
pollution of the water and air of its 
surrounding territory. A quick sur- 
vey of the chemical industry reveals 
that approximately four per cent of its 
invested capital is devoted to minimiz- 
ing waste and to control of pollution 
of water or air. Efforts along these 
lines at Dow Chemical Company are 
probably representative of the industry 
as a whole—which has a lot at stake. 
At Midland there are wastewater treat- 
ing plants with an equivalent capital 
investment of more than $6 million and 
waste-burning facilities accounting for 
more than $2 million capital. Addi- 
tional related waste control and pollu- 
tion control facilities bring the total 
investment to more than $10 million. 
These facilities have permitted Dow to 
expand Midland from a $30 million 
plant investment in 1936 to more than 
$250 million in plant investment in 
1958. 

However, the limitations of waste- 
water treatment are becoming more ap- 
parent. In some areas the water re- 
sources are insufficient to meet the 
needs, even if all wastes were to be 
given ‘‘complete’’ treatment. Last 
summer, in Michigan, a very heavy rain 
early in July resulted in flood condi- 
tions. The higher flows received dur- 
ing the summer were welcome from a 
heat-exchange standpoint but the low- 
ered oxygen, due to organic matter 
from land wash, left little oxygen 
which could be utilized all summer. 
The main river normally is turbid and 
has such a sandy, shifting bottom that 
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algae or aquatic weeds cannot grow to 
build oxygen. 

This sort of situation leads to the 
belief that, in the near future, the so- 
called ‘‘natural purification’’ powers 
of many rivers may no longer be avail- 
able to municipalities and industry 
since they will be needed to combat 
‘‘natural’’ pollution. More urbaniza- 
tion, more hard-surfaced roads, more 
concentrated fertilization, more storm 
sewers and ditches—all of these lead to 
more ‘‘natural’’ pollution. This, in 
spite of the disappearance of the horse! 

Perhaps there will be a necessity for 
artificial aeration of the rivers them- 
The only other answer, in such 
a situation, would be to augment the 
eritical flows. The industrial manager 
would, in this case, find growth impos- 
sible without the collective efforts of 
other interests in the watershed. 
Again the cost of water would increase. 

Management at Dow Chemical Com- 
pany is keenly aware of the need for 
giving a lot of attention to proper 
It is 


selves. 


conduct with respect to water. 
necessary to be conservative in the use 
of water because water is not too plenti- 


ful. It is also necessary to be careful 
of the disposal of water to avoid exces- 
sive pollution of the local river. In the 
latter endeavor, there are the interests 
of the sportsmen-fishermen to be re- 
membered, on the one hand, and the 
good advice and corrective guidance 
of the Michigan Water Resources Com- 
mission, always at the other hand. 

Dow is not unusual or exceptional in 
its respect for the need for conserving 
water and in its recognition of the very 
proper regulatory function of the pub- 
lie agencies. A very significant seg- 
ment of industry does sincerely try to 
behave very properly and attempts to 
cooperate completely with the public 
agencies and to comply with their regu- 
lations. This is long-range self-pres- 
ervation ; this is good public relations; 
this is good management. 

In addition to the basic urge to be a 
good citizen which motivates industry, 
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there is a second motive for its good 
behavior with respect to water conser- 
vation. This is the practical realiza- 
tion of the legal aspects of pollution 
control. Many industrial managers 
feel that they have little opportunity 
to speak on the laws which regulate 
their behavior with respect to the con- 
servation of water resources. This 
attitude is best illustrated by a wry 
remark attributed to one of them to 
the effect that ‘‘about all the industrial 
spokesman can say in this matter is 
‘Good Morning, Judge.’’’ However, 
things are not really this bad. In- 
creasingly, legislative committees are 
inviting participation of representative 
industrial management to aid in the 
framing of laws and_ regulations. 
While not every industrial manager 
can personally have this opportunity, 
the thing that each of them can and 
should do is to become thoroughly con- 
versant with the ground rules under 
which he must operate. He should not 
only know the laws, but know the 
people who administer them. 

Relative to the legal aspects of the 
problem, it is interesting to note that 
the philosophy of considering all sur- 
face water as public water or ‘‘state 
water’’ is becoming more generally ac- 
cepted. Laws written with this concept 
in mind protect the individual riparian 
right as well as the public interest. 
Industry policy has adjusted to this 
concept. The statutes superimposed on 
the riparian law are becoming more 
uniform, not only in the laws them- 
selves but also in their administration. 
There is no longer a great difference in 
efficiency of enforcement, and therefore 
the competitive advantage of certain 
locations over others, with respect to 
cheap waste disposal, is rapidly disap- 
pearing. Compacts, such as that ad- 
ministered by the Ohio River Valley 
Water Sanitation Commission, are en- 
abling great progress to be made to- 
ward comprehensive, uniform control. 
It is also true that the federal law, ad- 
ministered by the Public Health Serv- 
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ice, is designed to achieve uniformity 
of state action. 

The permit system may be workable 
as an effective means of control pro- 
vided that the limitations of its appli- 
cation are understood. Dow Chemical 
Company has applied for these permits 
in several states in connection with 
disposal of wastewaters from new 
processing plants. There is, however, 
a lack of fundamental knowledge which 
gives rise to questions no scientist can 
answer. For example: ‘‘What effect 
does 2 ppb of zine have on the fecundity 
of the oyster?’’ One fisheries expert 
stated that most of his time is spent 
in answering questions which were 
psychological rather than technical. 

After applying for preliminary ap- 
proval for a permit, it is necessary 
to obtain approval of final plans. The 
control ageney engineer reviews the 
plans for the treatment or control sys- 
tem and must report to the regulatory 
agency as to whether or not he thinks 
the system planned will protect state 
waters. There is an opportunity for a 
big difference of opinion here. The in- 
dustrial waste treatment plant design 
may not resemble a sanitary sewage 
design. For example, some facilities 
are designed for a life of not more than 
five years. These units must be quickly 
expandable and expendable. 
Half of the chemicals marketed today 
were not known twenty years ago. 
Waste treatment units must be built 
to anticipate a complete change of 
process or product. The industrial 
manager is responsible, not only for 
the design of these units, but for their 
operation and for any unlawful pollu- 
tion. He must have a flexible system 
that can be quickly expanded, moved, 
or modified in a major fashion. 

While most industries are attempting 
to do a good job in the area of water 
resources conservation, it must be ad- 
mitted that there probably is a fairly 
large number of cases of industrial 
abuses of public water resources. But 
there is also a growing readiness on the 
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part of industry to face up to and 
live up to its responsibility in this area. 
Failure to do a good job will intensify 
the problem and bring on a wave of 
bad, restrictive laws and crippling 
regulations. 


Role of Public Agencies 


The public agencies have a very 
special role. It is at once demanding, 
difficult, and complicated. The very 
nature of water—a resource desperately 
needed and sought after from all di- 
rections—makes the job of equitably 
husbanding this valuable commodity 
a responsibility of major magnitude. 
The problem calls for leadership of a 
very high type from the public regu- 
latory agencies. To be really success- 
ful, this leadership must be devoid 
of political domination, and must be 
founded on an understanding of facts 
and their objective, intelligent analysis. 

The public agencies are confronted 
with this sort of picture. On the one 
hand, they have the industrial body 
needing to use the water resources and 
these needs, in some cases, may be or 
may appear to be, in conflict with the 
publie interest. On the other hand, 
they have the public wanting, and 
sometimes insisting on, a complete re- 
striction of water to public recreational- 
type use. The public agencies have 
the serious problem of recognizing that 
industry must be able to grow and 
that public needs for recreation and 
other purposes must be properly pro- 
tected as well. The basic needs of the 
nation’s future demand that industry 
be able to grow. Provisions for pro- 
tecting the recreational and public use 
of our water resources are equally im- 
portant. This calls for objective, far- 
sighted leadership on the part of the 
public agencies. 

Industry is entitled to expect and 
to receive this type of leadership. In- 
dustry is entitled to be free from im- 
properly-based laws or crippling regu- 
lations that can only produce results 
which are not in the best interests of 
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the public. Industry is entitled to 
genuine cooperation and_ realistic, 
practical attention to its problems. 
Anything less will be harmful and will 
retard However, in return 
for its expectation of far-sighted, ob- 
jective, intelligent, non-political leader- 
ship, industry must expect to give quid 
pro quo, 

First, obviously, industry must be 
its own house is in order,  In- 
dustry must be prepared to allocate 
amount of effort and 
capital to the conservation of water 
and the prevention of harmful pollu- 
tion. Industry must adjust to the idea 
that this is one job that will never 
be completely finished, and that the 
water problem will be an increasing 
burden on its operations. In short, 
industry should be making serious 
plans to do a better job than it is 
doing today because, while today’s con- 
ditions demand that a good job be 
done, the needs of tomorrow will de- 
mand much more from industry. 

A second contribution that industry 
should be ready to make is that of 
giving support and cooperative as- 
sistance to the public agencies. There 
are sO many ways in which this support 
can be extended that they need not be 
enumerated. It may be helpful, how- 
ever, to describe a problem, recently 


progress. 


sure 


an increasing 


encountered at Dow Chemical Company 
which serves to illustrate, to some de- 
gree, one of the many ways that in- 
dustry must be cooperative if it wishes 
to have its interests properly advanced. 

About a year and a half ago Dow 


interested in establishing an 
operation at a location south of Mid- 
land, The operation contemplated the 
use of a nearby river for the controlled 
release of extremely dilute brine. The 
problem and plans had been thoroughly 
discussed with the state agencies, and 
there had been understanding, good- 
will, and general acceptance. The local 
community was most anxious to have 
Dow locate in the area since it repre- 
sented welcome tax revenues and em- 
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ployment opportunities. Everything 
seemed proper and in order. 

However, at this time certain other 
groups viewed the project with alarm. 
Their objections were based on the pos- 
sible effects of the anticipated amount 
of salt discharge to the fresh surface 
water. To those at Dow who had stud- 
ied the problem it seemed reasonably 
certain that the expected salt concen- 
trations would not be harmful, but 
irrefutable proof of this could not be 
offered. To obtain such scientific proof 
of the complete safety to fish, game, and 
wild rice of the project would have 
taken months or years, and this time 
simply not available. Conse- 
quently, Dow elected to withdraw the 
proposal, to the keen disappointment 
of the actual residents of the area. 

In the end this turned out to be a 
good thing for Dow because it forced 
the exercise of additional ingenuity at 
Midland and the necessary addition 
was accomplished there. However, the 
point is that Dow Chemical Company 
presented what it considered to be a 
complete, carefully prepared plan, but 
even though the cooperation of the pub- 
lie agencies was extended freely, ques- 
which Dow could not 
give all the answers which appeared 
to be needed. 

It is not suggested that industry 
be expected to account completely for 
every possible or imaginary point, but 
industry must be prepared with ex- 
tensive supporting data and scientific 
information so that its may be 
intelligently supported by the public 
agencies. The agencies, in their turn, 
must frequently be prepared to do a 
job of explanation and education with 
interested groups, some of which may, 
at times, be difficult. 

Industry should also be attentive to 
the value of jointly-supported research 
efforts with the public agencies in the 
area of water resources. This type of 
effort is needed now and more will be 
needed in the future. 

The public agencies have a leadership 
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role demanding a sophisticated, intelli- 
gent approach, of a persuasive objec- 
tive nature rather than of a coercive, 
restrictive type. To deserve this, in- 
dustry must make equally important 
complementary, helpful contributions. 


Summary and Conclusions 


It is certain that the problems of 
water conservation will become increas- 
ingly acute as time goes on. The key 
to their successful solution, it seems, 
in an aggressive, cooperative effort car- 
ried on by industry and the public 
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agencies. There are many problems to 
solve before a completely equitable 
situation can be attained. Further 
progress will depend on, and of neces- 
sity wait on, an increasing awareness, 
a growing enlightenment, and more ef- 
fective attention to the problem by both 
industry and the control agencies. It 
is encouraging to note that both groups 
are becoming aware of their respective 
roles. If this trend continues—and it 
must continue—more definite signs of 
progress should be evident in the near 
future. 


SMITH NEW BDSA ADVISER 


L. 


Luther 


Smith, Executive 


Vice-President 


of Smith-Blair, Inc., 


South San Francisco, California, was recently named Adviser to the 
Director, Water and Sewerage Industry and Utilities Division, Business 
and Defense Administration, U. S. Department of Commerce. 

Mr. Smith is on loan from his company to serve a temporary duty 


tour. 


Ile also becomes available for the National Defense Executive 


Reserve which would be called on to staff the operation of an emergency 
production agency in event of hostilities involving this country. 
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BASIC PETROCHEMICAL PROCESSES AS 


WASTE 


SOURCES * 
By W. L. 


Phillips Chemical Company, Bartlesville, Okla. 


This 


poslum, 


is one of several 
titled ‘‘The 


pape 


rs 


Petrochemical 


from 


an Industrial Wastes Sym- 
Industry.’’ Other papers in 


this series will appear in early issues of THIS JOURNAL. 


As related to the petrochemical in- 
dustry, this paper defines what 
petrochemicals are, (b) describes some 
of the basic petrochemical processes, 
and (c) discusses some of the wastes 
resulting from their manufacture. 

The term ‘‘petrochemical”’ is a com- 
parative newcomer to the English lan- 
guage. In fact, it does not even ap- 
pear in some dictionaries and consid- 
erable confusion exists as to what it 
includes. Before defining ‘‘petrochem- 
ical,’’ however, it would be well to de- 
fine another term that is closely as- 
sociated with it—hydrocarbons. Hy- 
drocarbons are those compounds con- 
sisting solely of the elements carbon 
and hydrogen (1). For the purpose 
of this discussion, then, ‘‘petrochemi- 
will be defined as those com- 
pounds which are derived in whole, 
or in part, from petroleum and natural 
gas hydrocarbons and which are used 
mainly in chemical markets rather 


(a) 


than being primary sources of fuel 


and lubricants (1) (2) (3). 

While defining terms it should also 
be explained what is meant by a “‘ basic 
petrochemical process.’’ It is believed 
that this term has not been defined 
previously. It will be applied to those 
that previously unre- 
acted hydrocarbons obtained from oil 


processes use 


* Presented at the 3lst Annual Meeting, 
Federation of Sewage and Industrial Wastes 
; Detroit, Mich.; Oct. 6-9, 1958. 


97 


and gas by physical separation meth- 
ods, or equivalent hydrocarbons pro- 
duced by chemical reaction, or their 
impurities, to produce new chemicals. 
These chemicals may be used in the 
form produced or they may be re- 
acted further to make related chemi- 
cals. The manufacture of ammonia is 
an example of a ‘‘basic petrochemical 
in that the hydrogen used 
can either be obtained from methane 
or as a side product of a cracking re- 
action. Also, ammonia is frequently 
used in the form produced or it may 
be incorporated in fertilizers, acids, 
ete. 


process’’ 


Petrochemical Industry 


Much of the confusion regarding 
what constitutes a petrochemical 
caused by the fact that many hydro- 
carbons are used for both fuel and 
chemical purposes. Additional con- 
fusion results from the knowledge that 
some chemicals produced from petro- 
leum or natural gas can also be de- 
rived from other materials. Butadiene 
is an example of this in that it was 
produced from grain and molasses al- 
cohols during World War II as well 
as from petroleum components. De- 
pending on the definition of petro- 
chemical being used, estimates of the 
quantity of petroleum required to 
manufacture such compounds range 
from about to per cent (4) (5). 
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Petrochemical manufacturing provides 
a means for profitable upgrading of 
raw materials, including sulfur com- 
pounds and others previously regarded 
as wastes, with little or no disruption 
of the flow of oil and gas to older and 
higher volume markets. This accounts 
for much of its popularity with the 
petroleum industry. 

Although it probably was not real- 
ized at the time, the foundation for 
the petrochemical industry was laid 
when man first learned how to dis- 
till oil into fractions. The industry 
started gaining momentum in the 1920 
to 1930 era when it was learned that 
hydrocarbon molecules could be al- 
tered by the application of heat and 
pressure to produce other hydrocar- 
bons. These developments, and others 
of similar importance, resulted in the 
production of more and better gaso- 
lines from a given quantity of crude 
oil. Also, the know-how obtained soon 
resulted in the manufacture of syn- 
thetic fuels and alcohols and_ ulti- 
mately in the production of the many 
related chemicals that are available 
today (6). 

Most people, including many of 
those employed in the petrochemical 
industry, fail to appreciate fully the 
impact that petrochemicals have had 
in recent years. It is pointed out that 
over 60 per cent of the new rubber and 
95 per cent of the resins and plastics 
produced at the present time are de- 
rived from petrochemicals (7). Fab- 
rics such as nylon, dacron, and orlon 
are produced from petrochemicals. 
Plastic pipe, dishware, toys, building 
materials, solvents, paints, varnishes, 
fertilizers, detergents, refrigerants, in- 
secticides, antifreezes, and many drugs 
are among the multitude of products 
made from petrochemicals (8). 

Petrochemical production has been 
doubling about every five years since 
1945. At the present time, industry 
in the United States has between $4.5 
and $5.0 billion invested in petrochem- 
ical manufacturing facilities and the 
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annual value of chemicals produced by 
these plants is in the same $4.5 to $5.0- 
billion bracket. This is about 25 per 
cent of the value of all chemicals 
produced yearly (2)(7)(9). Most au- 
thorities expect that the tremendous 
growth indicated by these statistics 
will continue at essentially the same 
rate. This means that those concerned 
with petrochemical process design and 
pollution abatement have a _ tremen- 
dous task ahead. 


Petrochemical Processes 


Petroleum consists of three main 
types of hydrocarbons. The first, and 
most predominant, are the paraffins 
which include methane, butane, pro- 
pane, ete. Next, are the naphthenes 
such as cyclopentane and cyclohexane 
and, third, the aromatics including 
benzene and toluene. The number of 
compounds possible from these three 
hydrocarbon groups are in the millions. 
However, from a processing and sepa- 
ration standpoint it is probably fortu- 
nate that petroleum contains relatively 
few of the many possible hydrocar- 
bons. Natural gas is even better in 
that it contains between 85 and 95 
per cent methane, 5 and 10 per cent 
ethane (both paraffins), and compara- 
tively small amounts of higher molec- 


ular weight paraffin hydrocarbons 
(10). The relative simplicity of com- 


position and the availability of nat- 
ural gas accounts for a large portion 
of its popularity as a petrochemical 
manufacturing feedstock. 

Four basic methods are used for 
separating individual compounds from 
hydrocarbon complexes to obtain pure 
feedstocks for petrochemical produc- 
tion as well as to isolate and purify the 
end products of the manufacturing 
processes (10). These methods are 
frequently used in combination and in- 
clude the following: 


1. Distillation, where separation oc- 
curs as a result of the hydrocarbons 
having different boiling points. 
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Extraction with solvents having 
selective preference for specific hydro- 
carbons or impurities. 

3. Adsorption or absorption with 
materials having selective preference 
for specific hydrocarbons or impuri- 
ties. 

4. Crystallization, 
temperatures and pressures are ad- 
justed and/or extractive materials 
used in such a manner as to solidify 
one or more of the components in the 
process stream. 


where process 


These processes are similar to those 
used in oil refining. However, the fact 
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that petrochemical manufacture fre- 
quently requires more steps and more 
selective equipment, as well as greater 
amounts of processing energy, usually 
results in higher plant investment and 
operating costs. The flow diagram 
shown in Figure 1 is for an actual 
butadiene plant and gives an indica- 
tion of the complexity of many petro- 
chemical manufacturing units.  Al- 
though the capacity of this plant is 
only about 100 gpm, the facilities re- 
quired to make this production occupy 
about 80 acres of land. 

The typical reactions that can be 
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FIGURE 1.—Butadiene plant flow diagram. 
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FIGURE 2.—Typical reactions of paraffin hydrocarbons and examples of 
chemical uses. 


used to produce petrochemicals from 
paraffin feedstocks are shown in Fig- 
ure 2 as are some of the commodities 
produced from these chemicals (1) 
(10). ‘‘Oxidation,’’ ‘‘nitration,’’ and 
‘*sulfonation’’ occur when the hydro- 
carbons are reacted with oxygen, ni- 
tric acid, and sulfuric acid, or with 
other compounds that will produce re- 
sults similar to those obtained by these 
three reactants. ‘*‘Halogenation’’ is 
the reaction involving a halogen such 
as chlorine or fluorine. ‘‘Dehydro- 
genation’’ entails removal of hydrogen 
atoms from hydrocarbon molecules. 
‘‘Cracking’’ refers to the breaking 
of the bonds between the carbon 
atoms of a hydrocarbon molecule to 
produce molecules of other hydrocar- 
bons. ‘‘Isomerization’’ is the altera- 
tion of the structure of a hydrocarbon 
molecule without changing the quan- 
tity of elements making up the origi- 
nal molecule. The naphthene and aro- 
matic groups are susceptible to many 
of these same reactions, as well as sev- 
eral different ones, to produce a wide 
variety of interesting and useful chem- 
icals. 

Cracking, dehydrogenation, oxida- 
tion, absorption, distillation, and ex- 
traction are among the most widely 
used petrochemical production and 


purification methods. This discussion 
will, therefore, examine typical basic 
petrochemical processes where such 
methods are used and see what waste 
materials they may produce. 


Butadiene Manufacture 


The manufacture of butadiene from 
normal butane involves a typical de- 
hydrogenation reaction. Referring 
again to Figure 1, this reaction takes 
place in the catalyst cases in the pres- 
ence of catalyst and heat. After the 
process gas is quenched and scrubbed 
the separation and purification pro- 
cedures begin in a mineral seal oil ab- 
sorber. The hydrogen, methane, 
ethane, and carbon dioxide components 
of the dehydrogenated gas stream pass 
through the mineral seal oil and on to 
the fuel system. The butylenes, how- 
ever, are absorbed by the mineral seal 
oil and must be removed by steam 
stripping. These butylenes are then 
fractionated in the butene-1 column of 
step 2 and the bottom product is sepa- 
rated by furfural extractive distilla- 
tion. In the furfural absorber, fur- 
fural selectively extracts the butene-2 
and these components are then sepa- 
rated in the stripping columns by dis- 
tillation. Steps 3 and 4 are similar to 
steps 1 and 2 except that butene-2 is 
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dehydrogenated and the furfural dis- 
tillation is specific for butadiene. In 
all cases the mineral seal oil and fur- 
fural are regenerated for reuse by dis- 
tillation. 

Figure 3 is a simpler flow diagram 
for butadiene manufacture which shows 
the basic process phases of a two-step 
butadiene plant as well as some of the 
side products and their possible uses. 
The side products are essentially the 
same for both types of plants. 


Ethylene Manufacture 


Figure 4 is a flow diagram for the 
production of ethylene. Except that 
cracking rather than dehydrogenation 
is involved, this process is similar to 
that for butadiene since they both 
have steps involving feedstock decom- 
position and means for separating and 
purifying the decomposition products. 
If butadiene, ethylene, and similar 
plants are parts of a large petroleum- 
petrochemical refining center, or if 
other markets are close at hand, the 
side products may approach the ma- 
jor product in value. In faet, by 
using different feedstocks and/or vary- 
ing operating conditions, it is some- 
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times possible to manufacture one of 
the side products as the major item 
rather than the chemical originally in- 
tended. This ability to accommodate 
the whims of an unpredictable market 
real asset. Unfortunately, there 
are other instances where the side 
products, and even some of the main 
products, must be sewered. This may 
be the result of unsatisfactory by- 
product recovery economics, major 
spills, or simple pump seal leaks. In 
any event, such usually 
necessitate pollution control measures. 


is a 


conditions 


Ammonia Manufacture 


Figure 5 shows the flow diagram for 
the manufacture of ammonia from 
natural air, and steam. This 
petrochemical is unusual in that it is 
one of the few not containing carbon. 
It is also the largest petrochemical in 
terms of quantity produced, with the 
1957 production of 3.5 million tons 
being about 18 per cent of all petro- 
chemicals manufactured (4) (11). 

The reactions involved in the re- 
form furnaces to produce synthesis 
gas are also somewhat unique since 
they exhibit characteristics of both 
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FIGURE 3.—Flow diagram for manufacture of butadiene showing possible 
constructive uses for most side products. 
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CHARGE SEPARATION AND 
STOCK PURIFICATION ETHYLENE 
(PROPANE, BUTANE, sy (ABSORPTION AND ¢ 
ETHANE) DISTILLATION) rk 
| RESIDUE GAS (HYDROGEN as FUEL 
[SELL OR USE FOR WELDING OR AS ‘e 
IFEEDSTOCK FOR TRICHLOROETHYLENE. ETC. 
3. ETHANE {RECYCLE & CRACK OR BURN AS FUEL 
SELL OR USE FOR FEED STOCK FOR 
PROPANE - PROPYLENE ISOPROPYL ALCOHOL, ALKYLATION 
propucts| MIXTURE POLYPROPYLENE ETC, PROPANE CAN 
ALSO BE RECYCLED 
: SELL OR USE AS FEEDSTOCK FOR AV. 
ee GAS & SYNTHETIC RUBBER. ALSO 
6. AROMATIC CONCENTRATE TO CRACKING 
 (RENZINE. TOLUENE SELL_OR USE FOR RESIN OR 
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HEAVY OILS & TARS bt CHARGE STOCK 


|8. CARBON INCINERATE 


FIGURE 4.—Flow diagram for manufacture of ethylene showing possible 
constructive uses for most side products. 


oxidation and dehydrogenation. Im 2H.O = CO.+ 4H», involve removal 
the reaction, CH, + H2O= CO+3He, of hydrogen from methane which is 
the valence of carbon is changed from characteristic of dehydrogenation. 


negative four to negative two, thereby The carbon dioxide and carbon 
exhibiting the characteristics of an monoxide removal steps of ammonia 
oxidation reaction. However, both manufacture are also good examples 


this reaction and the other one, CH, + of the use of absorption and fractiona- 
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FIGURE 5.—Flow diagram for manufacture of ammonia showing possible 
uses for side products. 
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tion for petrochemical purification. 
Monoethanolamine, potassium carbon- 
ate, and caustic are common absorbents 
for carbon dioxide, and ammonical cu- 
prous formate solution is an example 
of an absorbent used for carbon mon- 
oxide removal. In some ammonia plants 
accidental spills of the ammonical cop- 
per formate solution may create a pol- 
lution hazard. However, even this 
possibility is eliminated in plants us- 
ing low temperature separation meth- 
ods for isolating process nitrogen from 
of that 
carbon 
stream. 
copper 


air because they use a portion 
liquid nitrogen for scrubbing 
dioxide from the hydrogen 
This eliminates need for the 
liquor. 


Non-Hydrocarbon Materials 


Although this discussion has dealt 
with only a few petrochemical proc- 
esses and the principal hydrocarbon 
wastes they produce, it seems desir- 
able that at 


made to some of the non-hydrocarbon 


least brief reference be 


contaminants produced by petrochem- 
Table 


tabulation of 


ical manufacture. I shows a 


partial such materials 
including some of the gases discussed 
above. It is noted that many of these 
materials come from the utility areas 


as well as from process. 


TABLE I.—Typical Petrochemical Plant Wastes Other Than Hydrocarbon Side Products 
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Improvement Measures 


efficiency pollution 
abatement are closely related and the 
measures taken to improve one usually 
improve the other. The recycling of 
unreacted materials and the regenera- 
tion and reuse of absorbents discussed 
previously are examples of such meas- 
ures. Another example is the use of oil 
rather than water for direct quench- 
ing of gases and the subse- 
quent use of that oil for fuel. Tars 
and similar materials removed from 
the gases by the oil do not interfere 
with its use as fuel but would have to 
be removed from waste quench water 
before they, or the water, could be 
disposed of without risk of stream pol- 
lution. 

Three other measures that fre- 
quently benefit efficiency and _ pollu- 
tion abatement are as follows: 


Process 


process 


1. Where water is the coolant, use 
shell and tube heat exchangers rather 
than barometric condensers and other 
units which permit process gases to 
contact and absorbed in the 
water. 

2. To minimize quantity of 


become 


water 
sewered, use cooling towers which per- 
mit reuse of cooling water, rather than 
once-through systems. 


3. Use active leak detection and cor- 


Non-Hydrocarbon Contaminants 


From Process 
1. Gases—CO., CO, NH3;, Ne, Ha, ete. 
2. Spent caustic containing sulfides, mercap- 
tans, ete. 
3. Acids and acid sludges 


1. Spent catalysts containing iron, nickel, chro- 
mium, ete. 

5. Filter aids 

6. Solvents and absorbents—furfural, 
ethanolamine, phenols, etc. 

7. Spent lime 


mono- 


From Utilities 


1. Boiler blowdown—phosphates, lignins, heat, 
ete. 

2. Cooling system blowdown—chromates, phos- 

phates, algicides, heat, ete. 
Water treater blowdown—calcium and mag- 

nesium chlorides, carbonates, ete. 

. Oil and grease from mechanical equipment 
and quenching 

. Sanitary sewage 

>. Storm water 


Miscellaneous trash 
cans, etc. 


shipping boxes, paper, 
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rection programs to eliminate losses 
of products and other materials that 
have value and/or contribute to con- 
tamination. 


The petrochemical industry is simi- 
lar to other industries in that manage- 
ment decisions regarding products to 
make and the sites at which they will 
be manufactured should, along with 
other factors, take into account pos- 
sible pollution problems. When these 
decisions are made, process develop- 
ment and engineering personnel are 
given the responsibility of designing 
facilities incorporating the most feasi- 
ble features contributing to efficiency 
and pollution control. Once the plant 


is on stream it is the responsibility of 
the operations group to put these fea- 
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tures to best use. The suggestions and 
advice of competent governmental en- 
forcement personnel, who will sit down 
with industry representatives and 
realistically evaluate the effect of 
waste effluents on receiving streams, 
have in many cases been very helpful 
in all phases of plant conception, de- 
sign, and operation. 
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NEW MANUALS OF PRACTICE 


Journal readers are again reminded of the two new Manuals of 


Practice announced in the February issue. 


Manual of Practice No. 1, 


‘*Safety in Wastewater Works,’’ is a 64-page revision of the early 
Safety Manual and is available immediately from the Federation office. 
Manual of Practice No. 8, ‘‘Sewage Treatment Plant Design,’’ is a 


joint publication with the American Society of Civil Engineers. 
for this manual are being received in the Federation office now. 


Orders 
See 


page 130a of this issue for complete details for these and other available 


Federation publications. 
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RAPID TAX AMORTIZATION FOR INDUSTRIAL 
WASTE TREATMENT FACILITIES 


By JAMES J. FLANNERY 


Economist, Water Supply and Water Pollution Control Program, Bureau of State Services, 
Public Health Service, U. S. Department of Health, Education, and Welfare, 
Washington, D. C. 


Rapid tax amortization for the ex- 
penditures by industrial firms on waste 
treatment facilities related to water 
pollution control has been a topic for 
frequent public discussion for the past 
ten years. Interest in the subject is 
based on two closely related factors: 
the desire to ease the financial burden 
incurred by firms engaging in treat- 
ment plant construction; and the de- 
sire to provide an inducement for other 
industrial organizations to undertake 
such projects. The purpose of this 
paper is to examine the extent to which 
these objectives are actually served by 
rapid tax amortization. Consideration 
of the subject must start with the ac- 
counting and tax aspects of the prob- 
lem, for rapid tax amortization in- 
volves a particular application of de- 
preciation accounting to corporate in- 
come taxation. 


Accounting for Depreciation 


Sound financial management re- 
quires that some portion of the pur- 
chase price of tangible capital assets be 
charged as an expense during each 
year of the life of such assets. This 
procedure is necessary if a reasonable 
conclusion as to a firm’s annual profit 
or loss is to be obtained. The expense 
situation would be distorted if equip- 
ment, machinery, or other capital as- 
sets were to be charged solely against 
the year of purchase. On the other 
hand, expenditures on machinery and 
equipment cannot be ignored to the 
extent that the expense accounts re- 


flect only the cost of items purchased 
for consumption in one year. This 
problem is met through the deprecia- 
tion account which is charged annually 
with a portion of a capital asset’s value 
until that asset is either worn out or 
ready for salvage. Thus, for account- 
ing purposes, the purchase cost of a 
capital asset is treated as a prepaid op- 
erating expense. The term, ‘‘deprecia- 
tion’’ is often used as though it repre- 
sented an annual decline in value be- 
cause of use and deterioration. This 
impression is derived from the annual 
charge to this account and the conse- 
quent decrease in book value of the 
asset. Though this diminution of 
value may actually take place, the ac- 
counting objective is to distribute the 
cost in annual portions over the life 
of the asset; not to measure its value. 
Thus depreciation, or more properly 
capital consumption, is treated as a 
cost in the same way that expenditures 
for labor, fuel, ete., are treated. Grant 
and Norton (1) discuss this topie in 
detail. 

Contrary to popular impression, the 
operation of a depreciation account 
does not provide funds for the firm, 
any more than does any other expendi- 
ture account. Only if a sinking fund, 
consisting of a bank deposit or similar 
investment for the segregation of cer- 
tain funds diverted from income, is 
established along with the depreciation 
procedure are monies for the acquisi- 
tion of new plant facilities made avail- 
able in conjunction with depreciation. 
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This comparatively rare practice is dis- 
cussed by Paton (2). 

These introductory statements have 
been necessary to demonstrate that ac- 
counting for depreciation is a neces- 
sary part of financial management even 
without the impetus of taxation. No 
valid picture of net worth and net 
earnings or losses can be presented un- 
less account is taken of capital con- 
sumption. 


Income Taxation and Depreciation 
Accounting 


Taxation of the net income of cor- 
porations has given new importance to 
the accounting for depreciation. Since 
depreciation constitutes a cost, it is de- 
ductible from gross income in the de- 
termination of net taxable income. 
The income tax laws, both Federal and 
State, usually prescribe the average 
life service of categories of depreciable 
assets and permit exceptions on prior 
arrangement between the taxpayer and 
the tax authorities. The laws also state 
the methods for computing the annual 
depreciation allowances. (In chapter 
11, pp. 208-242 Grant and Norton (1) 
offer a historical, analytical treatment 
of depreciation in Federal income tax- 
ation in the United States.) It is to 
the interest of the taxpaying corpora- 
tion, therefore, to handle depreciation 
accurately and to its best advantage 
within the limits set by the law. Poor 
accounting practice in this situation 
may result in an overstatement of tax- 
able income. 


Methods of Computing Depreciation 


The Federal Revenue Act of 1954 
broadened to some extent the allow- 
ances for depreciation by providing 
three additional methods for com- 
puting it besides the traditional 
‘*straightline’’ and other methods. 
Historical or initial purchase cost was 
continued as the depreciation base and 
no change was made in the depreciable 
life period of assets. The Act author- 
ized depreciation computation methods 
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that attribute the larger share of the 
cost apportionment to the earlier years 
of the asset’s life. The term applied 
to this concept is ‘‘accelerated depre- 
eciation.’’ The additional methods au- 
thorized by the Act are as follows: 


1. The declining balance method 
which applies a constant depreciation 
rate to initial purchase cost less total 
depreciation already taken. 

2. The sum-of-the-years digits 
method which results in a depreciation 
rate determined by dividing the num- 
ber of years remaining in an asset’s 
life by the sum of each of the digits in 
its life. 

3. Any other consistent method 
which does not produce an accumulated 
allowance during the first two-thirds of 
the useful life of the property in ex- 
cess of that produced as a result of 
application of the declining balance 
method at double the straightline rate. 


These new methods were not de- 
signed to meet corporate financial prob- 
lems associated with inflation or to 
improve the equity of the income tax. 
Rather, they were intended to speed 
the rate of economic growth. For this 
reason the Act provided that the meth- 
ods were to apply to new assets with a 
life expectancy of three or more years. 
Brown (3) discusses this matter more 
fully. 

Undoubtedly there is wide variation 
in the value of these new methods to 
industrial firms, depending on the 
physical assets and the financial situa- 
tion of each. The effect on the econ- 
omy is difficult to determine, although 
one financial analyst (3) states that it 
is ‘‘a costly method of getting a mod- 
est investment stimulus.’’ 


Inflation and Depreciation 


Pleas for changes in depreciation al- 
lowances for tax purposes are made 
because of the inflation-produced dis- 
crepancy between the initial purchase, 
or historical, costs of assets and the 
reproduction costs. The  pleaders 
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claim that current depreciation allow- 
ances are inadequate under inflation- 
ary conditions and that consequently 
net income computations reflect ‘‘ phan- 
tom profits’’ (4). 

To a large extent, these pleas repre- 
sent a lack of understanding of depre- 
ciation accounting for, as has been 
shown, depreciation is handled tradi- 
tionally as a prepaid expense and 
the amount entered in the 
account is the actual purchase price. 
This amount is then written off over 
the life of the asset in whatever 
amounts are proper and correct. The 
achievement of the pleaders’ objectives 
would require either an annual ad- 
justment in the book value of each 
capital asset according to a purchasing 
power index or the writing off of the 
asset in less than its expected life. The 


therefore 


result under either procedure would be 
to reduce income tax liability but the 
tax savings would have to be placed in 
an equipment replacement fund to pro- 
vide the anticipated investment cap- 


ital. 

The tax authorities as yet have not 
acknowledged such pleas by general 
changes in the law, although the nature 
of the difficulty and the amendment of 
conventional accounting procedures 
have been discussed by leading profes- 
sional accountants many times. 


Rapid Tax Amortization 

The depreciation policy established 
by the Federal Government during 
World War IT and the Korean War 
was designed to induce investment in 
war production facilities and followed 
a different principle than did the ac- 
celeration previously de- 
scribed. The wartime principle em- 
bodied a change in the depreciable life 
of certain regardless of their 
expected physical life. That is, those 
assets deemed useful primarily for the 
war effort were allowed to be written 
off in only five years even though they 
might reasonably be expected to be 
operable for much longer periods. 


provisions 


assets, 
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Thus, recognition was given to the 
handicap that industrial concerns 
might suffer if they invested heavily in 
plant and equipment of little or no 
economie use after the close of the war. 
This policy is known as rapid tax 
amortization. 

Because of the importance of certain 
industrial operations to national de- 
fense, the rapid amortization provision 
was written into the Revenue Act of 
1954, Section 168. The Office of De- 
fense Mobilization administers this 
program and provides certificates of 
eligibility when certain objectives are 
met, such as the development of new 
technology or industrial expansion in 
new areas. The effect of rapid amor- 
tization is to reduce a firm’s taxable 
income during the amortization period 
and consequently to increase internal 
funds available to the firm. There 
have been no recent pleas for general 
expansion of this feature of the tax 
laws. In fact, the Revenue Act was 
amended in August 1957, to provide 
for the expiration of the amortization 
feature on December 31, 1959 (P. L. 
165, 85th Congress). 


Incentive Effects 


The extent of the incentive effect of 
rapid amortization is dependent on 
several factors. These must be con- 
sidered on an individual firm basis 
because of the wide variety of financial 
and other circumstances which prevail. 
Some of the factors are: 


1. Whether or not the firm feels that 
an economic operation of the facility 
“an be expected beyond the period 
allowed by the rapid amortization. 
This factor is of prime importance 
when a firm expects only a temporary 
increase in demand for the product. 
Plant expansion for the production of 
war or defense material is the best ex- 
ample of this situation. This factor is 
also of importance when a firm is in- 
volved in operations subject to rapid, 
and possibly frequent, technological 
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changes that cause economic obsoles- 
cence of a facility. Im such an opera- 
tion, technological changes in the pro- 
ductive process may be developed that 
leave the facility in a competitively dis- 
advantageous position long before the 
regular depreciation period expires. 

2. Whether or not the resultant in- 
erease in internal funds is significant 
in amount in terms of the financial 
needs and plans of the firm. This 
factor is of importance primarily to 
the small or expanding firm. 

3. Whether or not it is necessary for 
the firm to borrow funds for construe- 
tion of the facility and whether the 
interest rate and acquisition of funds 
are favorably affected by the shorter 
borrowing period. This factor also 
would be of primary importance to the 
small and growing firm. 

4. Whether or not the firm places a 
premium on financial liquidity and 
avoids long-term indebtedness. <A firm 
that does so is more amenable to ex- 
pansion that can be amortized rapidly. 
This factor would be of particular im- 
portance to a conservatively operated 
firm. 

5. Whether or not the firm expects 
the income tax rate to decline after the 
depreciation period. This factor is 
probably the least important for it in- 
volves a large amount of uncertainty 
and offers the least possibility of po- 
tential benefit. 


Application to Waste Treatment Plant 
Construction 


Numerous measures have been intro- 
duced in Congress since 1947 to pro- 
vide rapid tax amortization for indus- 
trial waste treatment facilities. These 
measures, in general, would allow 
rapid amortization only for actual 
treatment facilities. No rapid amor- 
tization allowance would be provided 
for expenditures made solely on plant- 
process changes even though they re- 
sulted in reduction of waste disposal to 
the streams. In other words, only an 
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end-of-the-line waste treatment plant 
would be eligible, under these bills, for 
the rapid amortization allowance. 

The proposed measures also provide 
that, if a treatment plant produces a 
valuable by-product, only that portion 
of the capital costs which exceeds the 
amount necessary to produce the by- 
product would be eligible for rapid 
amortization. In most instances this 
additional eligible increment would 
probably not be present in a waste 
treatment facility producing a valuable 
by-product. Therefore, it can be con- 
cluded that most income-producing 
treatment facilities would be elimi- 
nated from consideration. Another re- 
strictive feature of the bills provides 
that only those plants constructed as 
the result of waste treatment orders 
from a State pollution control agency, 
and certified to the Federal Govern- 
ment as such, can be considered for 
the amortization allowance. 

Due to the limitations inherent in 
the proposed measures, significant ad- 
ministrative problems would be _ in- 
curred if they were to be adopted, par- 
ticularly if a valuable by-product were 
involved. An inspection by competent 
engineers would be necessary for each 
installation. Thus, administrative costs 
of the program would probably be 
high. 

The actual incentive effect of rapid 
amortization is difficult to estimate. 
This tax advantage device was de- 
signed, and has been used, to encourage 
certain kinds of profitable operations. 
The limitation of the proposed legisla- 
tion to non-productive, non-income 
producing expenditures is in contrast 
to existing uses and seriously restricts 
the incentive potential. There would 
still be, however, some incentive effect, 
at least to the extent of reducing the 
resistance of firms to the idea of treat- 
ment works construction. 

This incentive effect would be great- 
est in states where a strong enforce- 
ment program was operative against 
waste-discharging firms. In that case, 
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each of the factors previously discussed 
as being applicable to other forms of 
rapid amortization would pertain. For 
example, the incentive effect of a firm’s 
expectation that a particular installa- 
tion would have an economic life much 
shorter than the predicted physical life 
would also have a particular bearing in 
some waste treatment situations. Such 
situations would occur in the case of 
firms which change their product or 
their process frequently with the re- 
sult that a waste treatment facility, 
designed for a _ particular purpose, 
might be rendered useless by the 
changes. In these instances, a short 
amortization period might make the con- 
struction of treatment facilities finan- 
cially feasible. The smaller, less well- 
financed firm would be most likely to 
view rapid amortization favorably un- 
der the other factors listed. It is con- 
ceivable too that even the larger firms, 
especially those requiring costly treat- 
ment facilities, would also consider 
rapid amortization as an advantage. 


State Experiences 


At least 
Virginia, 


three states—Wisconsin, 
and North Carolina—have 
statutes providing for rapid amortiza- 
tion for waste treatment facility costs. 
In none of these states do the respec- 
tive state pollution control authorities 
regard the legislation as being signifi- 
cant in the attainment of pollution 
control objectives. A mitigating fac- 


tor in this conclusion is the compara- 


tively low rate—2 to 6 per cent—of 
the corporate income tax in each of 
these states. Therefore, the impact of 
the amortization provision is reduced 
considerably. The 30-per cent and 52- 
per cent rates of the Federal corporate 
income tax, however, undoubtedly in- 
crease the attractiveness of rapid 
amortization proposals under Federal 
legislation. 


Political Palatability 


Apparently there is no opposition to 
the proposed measure among the in- 
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terested groups concerned with Fed- 
eral activities in regard to water pol- 
lution control. Conservationist groups 
have indicated their approval and in- 
dustry, as represented by the U. 8. 
Chamber of Commerce and the Na- 
tional Association of Manufacturers, 
has indorsed the proposal. The Treas- 
ury Department, however, has not so 
far approved the measure. Its refusal 
to do so has been based on the incon- 
sistency of the proposal with prevail- 
ing fiscal policy, which has been to 
restrict rapid amortization and not to 
bestow further selective tax advan- 
tages. The detrimental effect on the 
revenues has also influenced the Treas- 
ury judgment. 

Whereas rapid amortization for pro- 
ductive, profitable facilities may ac- 
tually increase the revenues because of 
resultant expanded economic activity, 
this result cannot be expected from 
rapid amortization for waste treatment 
facilities which are non-productive and 
non-profitable. It may be that the 
benefit to the public interest from the 
abatement of water pollution may off- 
set any decrease in Federal revenues, 
however. In May of 1958, the Federal 
Water Pollution Control Advisory 
Board, appointed by the President of 
the United States, recommended the 
passage of such legislation. 


Alternate Possible Incentives 


Two other possibilities exist for cre- 
ating an incentive for industry to 
build waste treatment facilities. 

One possibility would be to provide 
that a firm constructing a facility be 
authorized for income tax purposes, to 
write off the full cost in any one year 
of a five-year period beginning with 
the year of construction completion. 
Under this provision a firm would be 
able to choose the most favorable year 
from its earning standpoint and thus 
reduce its taxable income. 

A second possibility would be to 
allow a firm to write off for tax pur- 
poses, an amount larger than the actual 
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expenditure on the treatment facility. 
The excess writeoff might be as large 
as 25 or 50 per cent, depending on 
what is regarded as desirable in the 
way of inducement. There is a pro- 
vision in British tax law to this effect 
for certain types of new technological 
improvements (5). 


Conclusions 


Most economists agree that rapid 
tax amortization can provide an in- 
ducement to investment under certain 
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conditions. The extent of the induce- 
ment is difficult to measure. In regard 
to waste treatment facilities for water 
pollution control, the element of uncer- 
tainty is larger than in less particular- 
ized instances because treatment fa- 
cilities are not revenue producers. 
Since little is known about current 
annual expenditures for such construc- 
tion, the effect on the Federal revenues, 
as well as the amount of increase in 
waste treatment construction, is impos- 
sible to calculate. 
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NUCLEAR CONGRESS PROGRAM 


The 1959 Nuclear Congress, with the Federation as one of the more 
than 30 sponsors, to be held in the Public Auditorium, Cleveland, Ohio, 
April 5-10, includes several papers on wastewater and water problems. 
The half-day session on Monday morning, April 6, devoted to waste- 
water problems, includes the following papers sponsored by the Federa- 


tion: 


‘*The Need for Biological Monitoring of Radioactive Waste Streams,”’ 


by R. F. Foster. 


‘‘Thermal Considerations in the Storage of Radioactive Wastes in 
Salt Formations,’’ by R. S. Schechter and E. F. Gloyna. 
**Disposal of Radioactive Liquids From Nuclear Powered Ships,’’ 


by James M. Smith, Jr. 


The afternoon of the same day will offer papers discussing water 


problems. 
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Stream Pollution 


THE ONTARIO WATER RESOURCES PROGRAM * 


By A. E. Berry 


General Manager and Chief Engineer, Ontario Water Resources Commission, Toronto, Ont. 


New legislation has been adopted re- 
cently in the Province of Ontario, 
Canada. The objective of this is an 
adequate supply of clean potable water 
to all communities under favorable 
conditions of finance and administra- 
tion. It recognizes that the construc- 
tion of and industrial waste 
treatment plants is a key factor in the 
protection of the water resources of 
the Province and the advantageous 
utilization of these water resources. 
This legislation brings into being a new 
development, unique in Canada, and 
probably in most other countries today. 
This new program resulted from a 
number of factors which developed 
over a period of time. 


sewage 


Background 


A better understanding of the pro- 
gram which is now in effect may be 
seen through an analysis of some of 
the conditions which brought about 
this change in policy. Ontario is the 
central province of the 10 which make 
up Canada. Of a total population in 
Canada of 17 million, Ontario has more 
than 514 million spread over 412,582 
sq miles while all Canada covers a total 
of 3,845,794 sq miles. This relatively 
scattered distribution of population 
problems where community 
projects are involved. Southern On- 
tario has the highest concentration of 
population and has been a focal point 


creates 


* Presented at the 3lst Annual Meeting, 
Federation of Sewage and Industrial Wastes 
Assns.; Detroit, Mich.; Oct. 6-9, 1958. 


for industrial growth. Opportunities 
for growth in Ontario, both of indus- 
tries and population, are tremendous, 
and to confirm this, expansion has been 
taking place in recent years at an un- 
precedented rate. 

The part played by the Province of 
Ontario in the industrial activity of 
all Canada can be through sta- 
tistics on the number of industrial em- 
ployees, their total salary and wages 
paid, and the value of the factory 
shipments. In each of these figures, 
Ontario represents slightly less than 
50 per cent of the total of all Canada. 
Logically, much of this activity is in 
the southern part of the Province 
where the greatest concentration of 
population and industry occurs. 

It is recognized that growth and 
human betterment cannot be sustained 
unless adequate water supplies are 
available. These supplies are a great 
national asset, and the quality must be 
protected at all costs. The importance 
of the Great Lakes system to southern 
Ontario is clearly evident. Large com- 
munities and industries were attracted 
to these waters over a period of many 
years. Now, as the growth moves in- 
land, the adequacy of water and the 
prevention of pollution take on new 
significance. 


seen 


Inland communities in much of 
southern Ontario are faced with water 
problems including quantity, quality, 
and pollution control. Rapid runoff 
and resulting low stream flows in the 
summer months combine to make pol- 
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lution a serious problem when these 
watercourses are needed for their nor- 
mal functions. Costs for the develop- 
ment and transportation of water have 
risen sharply and high interest rates 
have added further to this difficulty. 
It is essential to protect local water 
supplies from pollution when the ex- 
penditures for other supplies are so 
great. When water must be piped 
long distances, or when the most eco- 
nomical arrangement is necessary in 
sewage and industrial waste disposal, 
there is an advantage in dealing with 
these on a regional basis for a number 
of municipalities rather than having 
each attempt to solve its own problems 
separately. Individual efforts in the 
past have not led to the most effective 
solutions to these problems. 

By 1955, the need for water supply 
and sewage treatment works was suf- 
ficiently urgent to call for action at the 
Provincial level. This was especially 
true in southern Ontario where a 
major post-war growth had been ex- 
perienced, and where there was every 
promise of a continuance of this ex- 
pansion if no serious restrictions or 
barriers were placed in the way. <Ade- 
quate water resources of good quality 
were recognized as a primary need for 
insuring this continued growth and 
the welfare of the Province. The close 
relationship between waste disposal 
and availability of water supplies was 
conceded in the program which was 
to be adopted by the Province. 
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Legislative Action 


The adverse conditions which might 
develop in relation to water resources 
were foreseen by the Government of 
the Province, and a Water Resources 
and Supply Committee was appointed 
in 1955 to inquire into and to advise 
on a constructive program. The Com- 
mittee consisted of five members under 
the chairmanship of Mr. A. M. Snider. 
The Committee’s report of that same 
year was followed immediately by 
legislation made effective in April 
1956, and through which a Water Re- 
sources Commission was appointed, 
consisting of five men under the same 
Chairman. This first legislative en- 
actment authorized the development of 
an organization and necessary proce- 
dures for carrying out the program. 
This bill was considerably altered in 
April of 1957 under the title ‘‘The 
Ontario Water Resources Commission 
Act, 1957.’’ Some further amend- 
ments were made in 1958. These vari- 
ous actions provided the means for the 
Commission to proceed aggressively on 
its objectives. 


The Ontario Water Resources Act 

The broad scope of the authority 
given to the Commission is set out in 
Section 16 of the Ontario Water Re- 
sources Commission Act.* The major 
features of this legislation may be con- 
sidered under two parts: (a) one deal- 
ing with the supervision by the Com- 


mission over all water and sewage 


* This part of the Act (ce. 88, s. 16; 1957) reads as follows: 


‘*Notwithstanding any other Act, it is the function of the Commission and it has power, 


(a) to control and regulate the collection, production, treatment, storage, transmission, 
distribution and use of water for public purposes and to make orders with respect 


thereto; 


(b) to construct, acquire, provide, operate and maintain water works and to develop and 
make available supplies of water to municipalities and persons; 

(ce) to construct, acquire, provide, operate and maintain sewage works and to receive, 
treat and dispose of sewage delivered by municipalities and persons; 

(d) to make agreements with any one or more municipalities or persons with respect to a 
supply of water or the reception, treatment and disposal of sewage. 

(e) to conduct research programmes and to prepare statistics for its purposes; and 

(f) to perform such other functions or discharge such other duties as may be assigned 
to it from time to time by the Lieutenant-Governor in Council.’’ 
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works in the Province, and (b) the 
other dealing with the construction of 
water and sewage projects by the Com- 
mission for municipalities and others. 
Some features of these two parts of the 
program are contained in the following 
discussion. 

For many years the Ontario Depart- 
Health under public health 

had 
over water and sewage works built and 
maintained by municipalities or per- 
This what was 
done in other provinces of Canada, and 
in most of the United States. Under 
The Water Resources Commission Act, 
legislation contained in The Public 
Health Act was not only transferred 
to the Commission, but was consider- 
ably expanded and altered to permit 
effective control. 


ment ot 


legislation exercised supervision 


sons. was similar to 


more This was es- 
pecially so in relation to stream pollu- 
tion. 

The program for water and sewage 
works distinet de- 
parture from the procedures of the 
past. It is believed to be different 
from practices followed in other coun- 
The object was to help munici- 
palities meet their demands for these 
utilities. The Commission offers finan- 
cial advantages as well as expert tech- 


construction is a 


tries. 


nical assistance in the planning, con- 
struction, and operation of the works. 
This procedure obviates the need of 
the municipality to issue any bonds or 
to borrow any money for the works. 


Construction Procedures Under 
the Act 


The procedure followed by the Com- 
mission in its program of constructing 
these water and sewage projects has 
not 


features otherwise 


utilized in Ontario. 


several new 


1. Any municipality is free to decide 
whether it wishes to do its own work, 
or whether it 
under the 
of the Commission are available to any 
municipality, but there is no effort 


desires to place this 


Commission. The services 
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made to urge a municipality to place a 
project under the Commission. The 
chief desire of the Commission is to see 
that the work goes forward. If the 
municipality so requests it, an agree- 
ment is made between the corporation 
and the Commission under which the 
latter undertakes to design, build, 
finance, and operate the water or sew- 
age project. A standard form of 
agreement is used, subject to minor 
alterations to meet local conditions. 
This agreement on a project may in- 
volve one or several municipalities as 
well as industries. It may concern 
very small works or very large ones. 
Particular emphasis is placed on joint 
projects which will serve a number of 
municipalities, whether this be for wa- 
ter supply or sewage disposal. 

2. Projects undertaken by the Com- 
mission are, in general, confined (a) to 
works for the supply, purification, and 
delivery of water through feeder mains 
to the contracting party's distribution 
system, or (b) to trunk sewers, treat- 
ment works, and sewer outfalls. It is 
only in the case of small communities 
that the Commission undertakes the 
construction of the local water distri- 
bution mains or the sewage collection 
system. In those instances it is felt 
that there is a definite advantage to 
have all the work done under one con- 
tract and under one management. 

3. When the agreement has been ap- 
proved by both parties, the Commis- 
sion forward on the necessary 
plans and specifications. The policy of 
the Commission has been to appoint 
consulting engineers to do the design 
work and also to do field supervision 
during construction. Thus, the con- 
sulting engineer is an employee of the 
Commission rather than of the munici- 
pality. He engages the resident engi- 
neers and field staff to supervise con- 
struction. The Commission maintains 
a separate construction branch to deal 
with this work and to ensure that the 
project is carried out to its satisfac- 
tion. 


goes 


: 
+ 
3 
: 
| 
| 


Vol. 31, No. 3 

4. All contracts for these projects 
are awarded by the Commission, and 
the complete program is under the 
direct responsibility of the Commis- 
sion. Payments are made to the con- 
tractor as work progresses, also to the 
suppliers of equipment and to the con- 
sulting engineers. In this way, no 
payments are made by the contracting 
municipality until the works are in 
operation. 

5. The agreement between a munici- 
pality and the Commission is based on 
the latter assuming responsibility for 
the operation and maintenance of the 
works during the lifetime of the debt. 
When the project is constructed, the 
responsibility passes from the construc- 
tion division of the Commission to the 
operating division. The personnel for 
these operations are engaged by and 
paid for by the Commission. Where 
there are small works, not requiring 
the services of a full-time staff, ar- 
rangements may be made to employ on 
a part-time basis some of the local em- 
ployees of the municipality or others. 

6. The agreement between the mu- 
nicipality and the Commission contains 
a clause whereby at the termination of 
the debt the works may be returned to 
the municipality at the request of 
either party. Extensions or enlarge- 
ments of the works may be made by 
the Commission at the request of the 
municipality and in this way, the debt 
retirement period may be extended for 
a longer period. Each of these exten- 
sions involves a new agreement be- 
tween the Commission and the munici- 
pality, and the Commission would not 
have the right to extend the original 
works under the terms of the first 
agreement. 

7. An important part of this entire 
program is the means for cooperation 
between the Commission and the mu- 
nicipalities served. Each municipality 
is asked to appoint a local advisory 
committee to work with the Commis- 
sion and to deal with all aspects of the 
In this way there is local 


program. 
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direction for such matters as appoint- 
ment of employees, wages paid, and 
many other features of administration. 
This tends to relate the activity to local 
conditions rather than having one set 
of standards or requirements for the 
entire Province. 

8. The Commission offers to each 
municipality extensive services in the 
operation of the works. There is the 
closest coordination of all technical 
matters in which the advice of the local 
engineering staff is combined with the 
specialized training of the Commis- 
sion’s personnel. In small municipali- 
ties where new works are being in- 
stalled and where there has been little 
local experience on such matters the 
Commission advises on all aspects of 
the administration, including rate 
structures, bookkeeping, records, ete. 
In this way, each municipality receives 
full use of the Commission’s laboratory 
facilities and its technical staff without 
cost to that municipality. 


Financing Commission Projects 


The financial arrangements for the 
projects constructed and operated by 
the Commission are an important part 
of the over-all program. Stringent 
money conditions including difficulty 
of obtaining loans, and current high 
interest rates have added to the bur- 
dens of municipalities in financing un- 
dertakings independently. Under the 
plan offered by the Commission, the 
municipality does not need to issue or 
sell any debentures or bonds. Money 
is advanced by the Commission, for 
which the credit of the Province is 
pledged. The debt is paid back over a 
long period, 30 years in most instances, 
but varies according to the wishes 
of the municipality. The interest 
amounts to the actual cost of money 
borrowed by the Province. This rate 
is normally lower than it is possible for 
the municipality to obtain on the open 
market. The indebtedness of the Com- 
mission can be met by the sale of its 
own bonds, which are guaranteed by 
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the Province, or it can borrow directly, 
as it has to date, from the Provincial 
Treasurer, thereby gaining the advan- 
tage of borrowing on a large scale. 

A number of advantages can be 
found in this method of financing in 
addition to the more favorable interest 
rate. One is the flexibility of the 
agreement. The municipality makes 
no payment to until 
The 
debenture period may be made to suit 
local Principal payments may 
be deferred at the outset and up to a 
period of five years after the work is 
completed. The interest rate will vary 
each year, and as the prevailing high 
interest lowered, the munici- 
pality obtains this advantage of fur- 
ther saving. 

In Ontario, all financial obligations 
to be incurred by municipalities come 
under the supervision of the Ontario 
Municipal Board. The Board thus de- 
termines whether the obligation is 
within the ability of the municipality 
to carry. 


the Commission 
the work is put into operation. 


needs. 


rate is 


This same requirement ap- 
plies whether the municipality is doing 
the work itself, or whether the work 
is done under the Water Resources 
Commission. In the latter instance, 
the Commission deals directly with the 
Board for the municipality. 

Where a number of municipalities or 
other with a 
single project, the agreement provides 
for allocation to each of these that part 
of the capital debt for which they will 
The 
cost of the water delivered or the sew- 
age treated is based on this and the 
actual cost of operation. At present, 
the Commission is undertaking sewage 
projects in which a number of munici- 
palities will be provided joint service 
including the trunk the 
treatment facilities. 


parties are concerned 


be responsible to the Commission. 


sewers and 

The basis of all financial agreements 
with municipalities is that they shall 
pay to the Commission the actual cost 
of the debt and service rendered. The 
latter does not include the supervisory 
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services of the Commission, but only 
those operators actually engaged on 
the project. No money grants are in- 
volved in these programs. The con- 
tracting municipality will pay quar- 
terly to the Commission the estimated 
amount of capital and _ operating 
charges as well as a reserve fund for 
contingencies, repairs, and replace- 
At the end of the year an ad- 
justment is made with the actual costs 
for that period. These financial pro- 
cedures relieve the municipality of all 
details involved in borrowing money 
for capital works. 


ments. 


Sanitary Supervision over Sewage 
Works 


The other part of the Commission’s 
program involving sanitary supervision 
over sewage plants as well as water 
utilities is similar to that which is nor- 
mally carried out under a Provincial 
or State health department. All plans 
for water and sewage works installa- 
tions, or extensions to existing works, 
require the approval of the Commis- 
sion before construction is undertaken. 


In this way, the Commission is given 
wide powers to deal with the water re- 
sources of the Province, and has the 
right to regulate water use. 

Major emphasis is placed on the con- 


trol of stream pollution. If water re- 
sources are to be made available for 
the maximum use and public benefit, 
pollution control must be exercised 
rigidly. The Commission, under the 
legislation, is empowered to deal with 
the protection of all water supplies. 
Heavy penalties are provided for in- 
fringement of this. A departure from 
the usual public health provision 
against pollution is that under the 
Commission’s program this is not to be 
confined to something which may only 
affect public health, but rather it is 
widened to include anything which 
may impair the quality of the re- 
ceiving watercourse. A_ substantial 
portion of the activity of the Commis- 
sion since its inception has been de- 
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voted to sewage and waste disposal and 
to the abatement of stream pollution. 


Organization of the Commission 

The Commission’s program has been 
organized to give effect to these various 
outlined activities. The Commission, 
at present consisting of four members, 
decides on all matters of policy. The 
administration of these policies comes 
under a General Manager acting 
through six divisions or branches. 
These consist of Administration, Lab- 
oratories and Research, Construction, 
Plant Operations, Sanitary Engineer- 
ing, and Water Resources. The staff 
has grown at a rapid rate, and now 
exceeds 150. <A new laboratory is 
under construction to serve the needs 
of the Commission and to give service 
to all municipalities operating water 
and sewage works. Research programs 
will be emphasized in this laboratory, 
and there will be full cooperation with 
industry and with municipalities. 


Progress 


The program of the Commission is 
as yet in its early stages. The act of 
the Legislature came into effect only 
in April 1957. Since that time it is 
gratifying to note the number of proj- 
ects which have been undertaken. To 
date, agreements have been made with 
40 municipalities for works involving 
an estimated expenditure of approxi- 
mately $25,000,000. Seven of these are 
already in operation and others are in 
various stages of development. In 
many other instances agreements are 
pending and preliminary engineering 
work is being done. These include 
both small and large works. Water 
will be pumped considerable distances 
to meet many supply requirements. 
Sources of water supply will be de- 
veloped wherever they are considered 
most advantageous. Sewage treatment 
will be provided to suit the local needs, 
and trunk sewers will be constructed 
to treatment plant sites or to outlets. 
Municipal boundaries are not to be 
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regarded as the basis for the treatment 
of sewage. Instead, this is considered 
as an area problem, so that regardless 
of the municipality in which the area 
is situated it may be combined with 
the adjacent area to advantage and for 
economy to all concerned. 

The boundary waters between On- 
tario and the United States offer a 
challenge in the effective control of 
pollution. These waters with unsur- 
passed international value must pos- 
sess high quality to serve their many 
functions. The International Joint 
Commission has made surveys and has 
maintained close contact with existing 
conditions. Enforcement of quality 
standards set by the International 
Joint Commission has been carried out 
on the Canadian side by the Ontario 
Water Resources Commission. This is 
a cooperative effort designed to reach 
the desired objective of good stream 
sanitation. 

Good progress is being made on pol- 
lution abatement in the boundary wa- 
ters. The Commission is participating 
in the building of municipal plants 
and is cooperating closely with indus- 
try in their waste treatment problems. 
Joint efforts can be most effective, and 
in the boundary waters there is every 
expectation that the desired results 
will be a reality in the near future. 


Summary 


A review of the program of the 
Ontario Water Resources Commission 
at this time emphasizes the significance 
of the original objective to facilitate 
the development of water supplies and 
sewage disposal for all municipalities 
whether they be inland or on large 
bodies of water. The Province has 
adopted a program of pollution abate- 
ment and the full protection of all 
the Province. This 
pertains both to municipalities and in- 
dustries. <A deal of effort is 


watercourses in 


great 


being devoted to sanitary surveys of 
outfalls to 


all watercourses and all 
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these streams. Special efforts are 
being directed to the control of outfalls 
in small municipalities as well as in 
large ones. In this way, it is hoped 
to be able to rid all streams of pollu- 
tion. This is a further step in a pro- 
gram aimed at close cooperation be- 
tween the Province and the municipali- 
ties. The results obtained to date have 
been most gratifying in spite of the 
heavy expenditures required for these 
works. It is not possible to predict 
with accuracy the length of time 
needed to deal with all sources of pol- 
lution now reaching the streams, but 
the work is proceeding at a rapid pace, 
and there has been real cooperation re- 
ceived from municipalities and from 
industry. 

The degree of treatment of sewage 
and industrial waste is aimed at the pro- 
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tection required for the watercourse. 
This naturally will vary according to 
local conditions. The trend, however, is 
definitely toward more complete treat- 
ment and for raising the standard of 
stream sanitation throughout the Prov- 
ince. As the treatment works come 
into operation, rigid control will be 
exercised by the Commission to pre- 
vent the discharge of untreated or in- 
adequately treated wastes to any 
stream. In this objective, it is felt 
that the population growth can go for- 
ward and industry can expand, while 
at the same time streams can be uti- 
lized fully for disposal of these efflu- 
without undue impairment of 
their quality or their usefulness. Co- 
operation of all concerned, which is 
the basis of this program, cannot fail 
to achieve the desired results. 


ents 


NUCLEAR WASTES COMMITTEE 


Recognizing the increasing importance of the nuclear energy indus- 
try, the Federation Board of Control recently established the Nuclear 
Wastes Committee to deal with the specialized problems in this field. 
The Committee first reported to the 1958 Board of Control Meeting to 
outline its plans. 

This committee is prepared to cooperate with the Program Com- 
mittee in the formulation and presentation of a part of the technical 


program of future Federation meetings. The committee members will 
be available in the area of radioactive liquid wastes for general dis- 
cussions, paper presentations, and leadership of workshops at Member 
Association meetings. 

Periodic contributions to the Journal will include technical articles, 
progress reports, lists of available literature, and reviews of the status 
and application of federal, state, and local laws relating to radioactive 
wastes. 

Chairman Jim Smith will weleome any comments and suggestions to 
assist in guiding the committee’s efforts. Address correspondence to: 


James M. Smith, Jr. 
Radiological Engineer, 
Atomic Power Equipment Department 
General Electric Company 
P. O. Box 254 
San Jose, California 
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THE TOXICITY OF SYNTHETIC DETERGENTS AND 
SOAPS TO FISH 


By C. Henperson, Q. H. PickErING, AND J. M. CoHEN 


Robert A. Taft Sanitary Engineering Center, Public Health Service, U. 8. Department 
of Health, Education, and Welfare, Cincinnati, Ohio 


A major expansion in the use of 
syndets (synthetic detergents) for 
household washing purposes has oc- 
curred during the past decade. Intro- 
duced in the early thirties, syndets ac- 
counted for approximately 16 per cent 
of the total 1948 market for soaps and 
detergents. By 1956, approximately 
70 per cent of the soap-detergent 
market consisted of syndets and pro- 
duction exceeded two and one-half bil- 
lion pounds (1). It is estimated by 
McKinney (2) that by 1962, syndets 
will make up 80 per cent of this market 
and that production will have further 
increased to three and one-half billion 
pounds. 

Some of the household syndets, un- 
like soaps, are not readily subject to 
biological oxidation or degradation, 
and thus pass through sewage treat- 
ment plants relatively unchanged. Sur- 
face waters receiving large proportions 
of sewage effluents or those subject to 
considerable reuse may build up ap- 
preciable syndet concentrations. 

It has been reported that fairly low 
syndet concentrations may cause prob- 
lems such as foaming, difficulties in 
coagulation and sedimentation, and 
tastes and odors in water treatment 
plants (3)(4). Russell (5) reported 
on frothing, and Fuhrman and Rice 
(6) discussed reduction in gas forma- 
tion and BOD removal in sewage treat- 
ment plants. Investigations have been 
made and are in progress on the effects 
of syndets on water and sewage treat- 
ment processes. Water treatment prob- 
lems such as foaming (7), effects on 


coagulation and sedimentation (8)(9), 
effects on filtration (10), and tastes 
and odors (11)(12) have received in- 
vestigation. Gowdy (13) and Lynch 
and Sawyer (14) studied problems 
such as frothing, while Manganelli and 
Crosby (15) covered effects on micro- 
organisms, and Rudolfs et al. (16) and 
Sawyer ef al. (17) studied effects on 
reaeration and BOD removal in sewage 
treatment plants. Hammerton (18) 
investigated the persistence of  sur- 
factants (surface active agents) in 
natural waters. Past and current in- 
vestigations have been summarized by 
McKinney (2), Coughlin (19), Moss 
(20), and American Water Works As- 
sociation Task Groups (1) (21). 

Little attention has been given by 
investigators in the United States con- 
cerning toxicity or other effects on fish 
and aquatic life in streams and lakes. 
Other than several studies of the effects 
on microorganisms and algal blooms, 
an investigation of the toxicity of vari- 
ous sodium sulfonates to a micro- 
crustacean by Freeman (22), and a 
study of the toxicity of some complex 
phosphates to fish by Daugherty 
(23), little information on this subject 
can be found in current. literature. It 
is known, however, that several investi- 
gations of the toxicity of syndets to 
fish have been made by the Washington 
and Wisconsin State Water Pollution 
Agencies, but results of these studies 
are not known to have been published. 

While there have been no reports 
of major damage to fisheries in this 
country, the concentration of syndets 
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and surface waters is in- 
Concentrations of syndets in 
from various cities have been 
reported to range from 4 to 45 ppm 
(21). On the basis of present syndet 
production, it is estimated that current 
sewage should contain an average of 
10 ppm of surfactant with a concentra- 
tion of biologically resistant ABS 
alkyl benzene sulfonate) of 5 ppm 
(2). Future predictions indicate an 
average of 14 ppm surfactant in six 


in sewage 
creasing, 


sewage 


years. 

Several streams in Kansas have been 
reported by Culp and Stoltenburg (3) 
to contain from 1.9 to 6.6 ppm syndet. 
The concentration of syndet in the 
Wheeling, West Virginia, water sup- 
ply, obtained from the Ohio River, 
reported as high as 12 ppm with a 
maximum daily average of 4 ppm (4). 
However, the Ohio River at Cincinnati, 
reportedly contained about 0.1 ppm ap- 
parent ABS surfactant during a mod- 
erate flow period (19). 


was 


In some European countries, the pos- 
sible effects of detergents on fish have 
received considerably more attention 
than in this country. Foaming and fish 
mortality have been observed there in 
streams below sewage treatment plants. 
In addition to studies on the effects of 
syndets on water and sewage treatment, 
investigations concerning their toxicity 
to fish have been made in Great Britain 
by Degens et al. (24), Roberts (25), 
the Water Pollution Research Board 
(26), and Herbert et al. (27), in Ger- 
many by Mann (28), in Belgium by 
Le Clere and Devlaminek (29), and in 
Switzerland by Schmassman (30). 

British investigators have reported 
the concentration of 
surfactant in sewage to range from 3 
to 6 ppm 


average anionic 


(27). Much higher values, 


however, ranging upward to 20 ppm, 


have been reported for some sewage ef- 
fluents by (25) and by 
Painter (381), with the values increas- 


Roberts 


ing from year to year. The concentra- 


tion of detergent in British rivers has 
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been reported to range from 0.2 to 4.9 
ppm (27). 

Bio-assays were made on some syn- 
dets and soaps commonly used as house- 
hold washing products to determine 
their toxicity to fish and to evaluate 
properly their possible effects on 
aquatic life. Bio-assays were also made 
on major surfactants and_ builders 
normally contained in household syn- 
dets. 


Bio-assay Methods 

In the studies described in this pa- 
per, bio-assays were made, essentially 
by the method recommended by Dou- 
doroff and his Subcommittee on Toxic- 
ity (32). The laboratory setup and 
equipment were similar to those de- 
scribed by Henderson and Tarzwell 
(33). 

This method consists of preparing a 
series of concentrations of the test ma- 
terial in a_ selected dilution water, 
the test fish, and observing 
their reactions over a definite time pe- 
riod. From the observed fish mortal- 
ity, a direct, comparative measure of 
toxicity is obtained. 

In these experiments, two different 
dilution waters were used: a very soft 
water prepared in the laboratory by 
mixing 95 parts of distilled, demineral- 
ized water and 5 parts of a natural 
spring water, and a naturally hard 
limestone water obtained from springs. 
These waters were adjusted to the test 
temperature and aerated vigorously 
for about one hour to bring them into 
equilibrium with atmospheric gases be- 
fore using, 


adding 


The average characteristics 
of the dilution waters at time of use 
are shown in Table I. 


TABLE I.—Characteristics of Dilution Waters 
Used in Toxicity Experiments 


Dissolved 
Oxygen 
(ppm) 


Alka- 
linity 
ppm) 


Hardness 
(EDTA) 
(ppm) 


Water 


Soft water 8.0 : 18 20 
Hard water 8.0 360 | 400 


| 
| 
: 
| 
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The principal test fish used were fat- 
head minnows (Pimephales promelas), 
‘anging in length from 2 to 2% in. 
and in weight from 1 to 14%4 g._ Blue- 
gills (Lepomis macrochirus), approxi- 
mately 2 in. long and weighing 114 
@, were used in a few experiments. 

All bio-assays were conducted in a 
constant temperature room at 25°C. 
The tests were designed so that no 
aeration or oxygenation was needed. 
Absorption of atmospheric oxygen by 
the exposed water surface was adequate 
for fish requirements during the test 
period. 

A logarithmic series of concentra- 
tions (e.g., 10, 5.6, 3.2, 1.8, and 1.0 
ppm) of test material was prepared. 
Five fish were added to 10-1 duplicate 
samples of each test solution in 5-gal 
wide-mouth glass bottles. Fish reac- 
tions were observed over a 96-hr pe- 
riod. Analyses for dissolved oxygen, 
pH, alkalinity, acidity, and hardness 
were made on each test concentration 
initially, and after fish mortality, or at 
the end of the test period. 

From the observed fish mortality in 
different concentrations, 24-, 48-, and 
96-hr median tolerance limit (TL.,,) 
values were computed. These values 
were obtained by plotting per cent sur- 
vival of fish against log concentration 
of test material and interpolating for 
the fifty per cent value. 


Toxicity of Syndets and Soaps 


Bio-assays were conducted on five 
packaged household syndets (Cheer, 
Tide, Dreft, Felso, and Vel) obtained 
from a retail grocery. The approximate 
surfactant and builder content of these 
products is shown in Table II. Small 
quantities of other materials such as 
sodium silicate and about five per cent 
moisture were present in these syndets. 

The soap products used for bio-assays 
were packaged powders or flakes (Lux 
Flakes, Ivory Snow, and Fels Naptha) 
also obtained from a retail grocery. 
These were all relatively pure soaps 
but contained some moisture and small 
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TABLE II.—Surfactant and Builder Content 
of Household Syndets 


Composition (per cent) 


Syndet Builder 


Sample 


Surfactant | 


Sodium 
Tripoly- 
phosphate 


Alkyl 
Benzene 
Sulfonate 


Alkyl 
Sulfate 


Sodium 
Sulfate 


SD-1 30 20 
SD-2 31 - 
SD-3 22 ; : 65 
SD-4 18 25 
SD-5 9 


amounts of impurities. Bio-assays were 
also conducted on pure sodium stearate. 

A summary of bio-assay results show- 
ing 24-, 48-, and 96-hr TL,, values 
for the various syndets and soaps to 
fathead minnows in soft and hard wa- 
ters is shown in Table III. All values 
are reported in parts per million by 
weight (milligrams per liter) of the 
packaged product. 


Syndets 


The household syndets were all toxic 
to fish at moderate levels, and the dif- 
ferent packaged products fell within 
a fairly narrow range of toxicity values. 
Ninety-six-hour TL, values ranged 
from 41 to 85 ppm in soft water and 
from 15 to 87 ppm in hard water. 
Some variation in effect would be ex- 
pected due to the different surfactant 
and builder contents of the several syn- 
dets (Table II). Four of the five syn- 
dets were more toxic in hard water 
with the average for the five products 
(96-hr TL,—39 ppm) indicating a 
slightly higher toxicity in hard than 
in soft water (96-hr TL,,—61 ppm). 
This is in reasonable agreement with 
the work of Le Clere and Devlaminck 
(29) and Schmassman (30) who have 
reported that the toxicity of syndets 
was not greatly affected by hardness in 
water. 

Only minor increases in fish mortal- 
ity occurred between the 24- and 96- 
hr periods. This probably would indi- 


2 

|| 
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cate a fairly rapid reaction of fish to 
these materials with only a slight ecu- 
mulative or chronic toxicity expected 
from longer exposure. 

Dissolved oxygen apparently was not 
greatly affected even in the highest 
concentrations of syndets tested. The 
DO levels remained within limits (4 to 
8 ppm) adequate to support fish during 
the 96-hr test period without any arti- 
It has 
that syndets reduce 
the rate of entry of oxygen into water. 
This effect was apparently not great 
enough to have any influence on these 
experiments. 

The higher concentrations of four of 
the syndets caused a slight increase in 
pH (0.5 to 1 unit) in soft water but 
no change in hard water. Levels, how- 
ever, remained well within limits (6.5 
to 8.5) tolerated by fish. These syndets 


ficial addition of air or oxygen. 
been reported (26 


SEWAGE AND INDUSTRIAL WASTES 


March 1959 


caused some increase in alkalinity and 
a decrease in hardness. The fifth syn- 
det had no apparent effect on pH, 
alkalinity, or hardness, in either type 
of water. 


Soaps 


The toxicities of three packaged 
soaps (Table IIT) were quite similar, 
especially in soft water. The 96-hr 
TL,, values in soft water ranged from 
29 to 42 ppm (average 34 ppm) and 
indicates that these materials are 
slightly more toxie than syndets. In 
hard water, however, the average TL,, 
value (1,470 ppm) indicates soaps to 
be about forty times less toxic in hard 
than in soft waters and from twenty 
to forty times less toxie than syndets. 
This probably is due to the fact that 
soaps form insoluble complexes or pre- 
cipitates in hard waters which appar- 


TABLE III.—Median Tolerance Limits of Syndets and Soaps to Fathead Minnows 
in Soft and Hard Waters 


Median Tolerance Limit 


(mg/l of packaged product) 


Product Soft Water 


24 Hr 48 Hr | 


Hard Water 


96 Hr 


(a) SyNDETS 


4] 
61 
61 
85 


59 


61 


(b) Soars 


(c) Purr Compounp 


Sx 
stearate 


100 | 


> 1,800 


> 1,800 


: 

: 
: 
; 

SD-1 46 44 20 | 16 15 
SD-2 61 21 | 21 17 ; 
SD-3 64 62 28 28 | 28 
SD-4 8 85 51 | 51 48 
SD-5 | s | | am | 100 90 | 87 
es Average | 63 62 | | 44 | 41 | 39 

| | | 

‘ | € 
8-1 29 29. | 1,100 | 920 | 920 
aa 8-2 | 43 41 32 | 1,800 1,700 | 1,700 
8-3 42 42 42 1,800 1,800 1,800 
| 
cae Average | 39 37 34 1,530 1,470 | 1,470 : 

100 | 100 | > 1,800 
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ently are non-toxie to fish. Thus, while 
the toxicity of household syndets is 
roughly comparable to soaps in soft 
waters, soaps are much less toxic in 
hard waters. The pure compound, so- 
dium stearate, was somewhat less toxic 
than the packaged soap products. 

As with syndets, fish mortality was 
only slightly increased between the 24- 
and 96-hr periods. Thus, soaps would 
not be expected to have a very great 
cumulative or chronic toxic effect on 
fish exposed for longer time periods. 

The higher concentrations of soaps 
in hard waters caused some oxygen de- 
pletion in the test solutions. This 
would indicate some bio-oxidation dur- 
ing the 96-hr test period. Minimum 
dissolved oxygen levels (2 ppm) were 
not, however, believed to have caused 
any fish mortality or to have sig- 
nificantly affected test results. No air 
or oxygen was added artificially during 
the test period. 

A pH rise of from 1 to 2 units was 
caused in the higher concentrations of 
soaps in both soft and hard waters. 
The maximum values (9.2 to 9.5) may 
have contributed to fish mortality in 
some of the highest test concentrations. 
The range of pH values, however, in 
concentrations near the 50 per cent fish 
mortality point were such (7.0 to 8.6) 
as to have little effect on TL,, values. 
Alkalinity levels were increased and 
hardness levels decreased by the ad- 
dition of soaps to both kinds of dilu- 
tion waters. 


Toxicity of Surfactants and Builders 


Common household syndets ordi- 
narily contain from 18 to 40 per cent 
of surfactant with the remainder con- 
sisting of an inactive carrier or builder. 
In order to evaluate properly the tox- 
icity of household syndets, bio-assays 
were conducted separately on some of 
the major surfactants and _ builders 
used in the preparation of the pack- 
aged products. 

The major type of surfactant used in 
household syndets is the anionic alkyl 
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benzene sulfonates. As the ABS com- 
pounds may vary in chemical compo- 
sition, samples for bio-assay were 
obtained from four different manu- 
facturers. The four different samples, 
containing from 40 to 100 per cent 
alkyl benzene sulfonate, were labeled 
as follows: (a) ABS-1, 100 per cent; 
(b) ABS-2, 85 per cent; (ec) ABS-3, 
60 per cent; and (d) ABS-4, 40 per 
cent. The inactive material in these 
products was mostly sodium sulfate. 

Anionie alkyl sulfates sometimes may 
be incorporated in household syndets. 
Sodium laury] sulfate (AS-1) was used 
to typify this type of surfactant. 

A nonionic surfactant described as 
100 per cent polyoxyethylene ester 
(PE-1) also was used for bio-assays. 

The major builders used in house- 
hold syndets are sodium tripolyphos- 
phate and sodium sulfate. Bio-assays 
were made on these pure compounds to 
determine their possible contributions 
of toxicity. 

A summary of bio-assay results 
showing 24-, 48-, and 96-hr TL,, values 
for surfactants and builders is shown 
in Table IV. All results are reported 
in mg/l of the manufactured product. 
The values are all on the basis of re- 
sults obtained with fathead minnows, 
except for one experiment with blue- 
gills noted in the table. 


Surfactants 


The results for the ABS compounds 
are not directly comparable, as they 
contain different amounts of surfactant. 
The 96-hr TL,, values ranging from 
4.5 to 23 ppm in soft water and 3.5 to 
12 ppm in hard water indicate that 
these materials are considerably more 
toxic than packaged syndets (Table 
III) and are somewhat more toxie in 
hard than in soft waters. ABS-1 was 
slightly less toxie to bluegills (96-hr 
TL», 5.6 ppm) than to fathead min- 
nows (96-hr TL, 4.5 ppm). 

The alkyl sulfate surfactant (AS-1, 
sodium lauryl sulfate) was of approxi- 
mately the same toxicity as the pure 
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TABLE IV.—Median Tolerance Limits of Surfactants and Builders* 


Product 


24 Hr | 48 Hr 


Soft Water 


March 1959 


Median Tolerance Limit 
(mg/l of manufactured product) 


Hard Water 


48 Hr | 96 Hr 


96 Hr 
| 


(a) SURFACTANTS 


Alkyl benzene sulfonates: 
ABS-1 
ABS-1+ 
ABS-2 
ABS-3 
ABS-4 


Alky] sulfate: 
AS-1 


Polyoxyethylene ester: 


PE-1 


(b) BuILpErRs 


Sodium tripolyphosphate 
Sodium sulfate | 13,000 


| 140 | 140 
11,000 


140 | 1,350 
9,000 14.000 


1,300 | 1,300 
13,500 | 13,500 


* The test fish were fathead minnows except as noted. 
t The test fish were bluegills in this experiment. 


alkyl benzene sulfonate (ABS-1). This 
material, in contrast to ABS, was 
slightly less toxie in hard than in soft 
water. 

The nonionic polyoxyethylene ester 
surfactant (PE-1) was equally toxic 
in soft and hard waters but was con- 
siderably toxic (96-hr TL,,, 37 
ppm) than either of the anionic sur- 
factants. 

There was only a slight increase in 
fish mortality between 24 and 96 hr 
indicating little aceumulative or 
chronic toxicity from any of the sur- 
factants. 

Characteristics of the dilution waters 
(DO, pH, alkalinity, and hardness) 
were not altered to any appreciable 
degree by any of the surfactants. 


less 


Builders 

As compared to surfactants, builders 
were relatively non-toxic to fish. 
Sodium tripolyphosphate was, however, 


considerably more toxic than sodium 
sulfate. The toxicity of sodium tri- 
polyphosphate was about ten times 
greater in soft (96-hr TL,,, 140 ppm) 
than in hard water (96-hr TL, 1,300 
ppm). 

While dissolved oxygen content of 
the test solutions was not affected by 
even the highest concentrations of 
sodium tripolyphosphate, other char- 
acteristics (pH, alkalinity, and hard- 
ness) were affected appreciably. In 
higher concentrations, pH levels were 
raised to 9 or above and may have 
contributed to fish mortality. Alka- 
linity levels were increased and hard- 
ness values decreased. In concentra- 
tions of 100 ppm in soft water and 
1,800 ppm in hard water, hardness 
values were reduced to zero. 

The 96-hr TL,, values for sodium 
sulfate (9,000 ppm in soft water; 
13,000 ppm in hard water) were such 
that this compound generally would 
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be considered non-toxic to fish. In 
accordance with Ellis (34), almost any 
salt in this concentration would cause 
mortality of fresh water fish due to 
osmotie effect. No effects on dissolved 
oxygen, pH, alkalinity, or hardness 
were apparent in even maximum con- 
centrations of this compound. 

The effect of some of the syndets on 
pH, alkalinity, and hardness, as pre- 
viously mentioned, apparently was 
caused by the sodium tripolyphosphate 
builder. 


Significance of Bio-assay Data 


The comparative bio-assay results 
show that while syndets and soaps are 
of approximately equal toxicity in ex- 
tremely soft water, detergents are 
about forty times more toxic in very 
hard water. As most natural waters 
are moderately hard, syndets generally 
would be of more significance than 
soaps from the standpoint of toxicity 
to aquatic life. Also, the fact that 
soaps are readily subject to biological 
decomposition while some syndets are 
highly resistant would make it more 
likely that syndets would cause a fish 
toxicity problem than soaps, even on 
the present consumption basis. In the 
future, expansion of the population 
with inereased use of syndets and the 
further reuse of natural waters may 
intensify the toxicity problem. 

Other possible effects on aquatic life 
such as oxygen depletion and formation 
of precipitates or sludges may be less 
important with syndets than with 
soaps. While it has been reported that 
syndets may reduce the rate of solu- 
tion of atmospheric oxygen into water, 
in these bio-assays the depletion of 
oxygen was greater in test solutions 
of soaps, probably due to more rapid 
bio-oxidation. Organic content of 
syndets is less than that of soaps, and 
BOD values for sewage have report- 
edly decreased with increased use of 
syndets (6). Precipitates in hard wa- 
ter are much greater with soaps than 
with syndets. 
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Phosphates in syndets may increase 
biological productivity of natural wa- 
ters and thus provide for more rapid 
growth and larger fish populations, 
provided toxicity or other adverse ef- 
fects are not encountered. However, 
the increased productivity may lead 
to other problems such as _ plankton 
blooms which may cause tastes and 
odors in water and filtration difficulties 
in water treatment plants. 

Bio-assays of syndet components 
(Table ITV) show that the surfactant 
is the major toxicant. Little if any 
toxicity is contributed by the builder. 
The computed comparative toxicity 
values of surfactants and_ syndets, 
based on actual surfactant content, are 
shown in Table V. There were some 
differences in the toxicity of the differ- 
ent ABS compounds when compared 


TABLE V.—Comparative Toxicity of Sur- 
factants and Synthetic Detergents to 
Fathead Minnows when Based 
on Surfactant Content 


96-Hr Median 
Tolerance Limit 
(mg/! of surfactant 
on 100 per cent basis) 


Product Surfactant 


(per cent) 


Soft 
Water 


Hard 
Water 


(a) SURFACTANTS 
Alkyl benzene 
sulfonates: 
ABS-1 
ABS-2 
ABS-3 
ABS-4 | 


Average 


Alky] sulfate: | 
AS-1 


100 


(6) Syntuetic DETERGENTS 


SD-1 
SD-2 
SD-3 | 


12.3 
19.0 
18.3 
15.3 
10.6 


SD-4 
SD-5 


Average | 15.1 


% 
= 
| 
5 3.5 
6 3.7 
5.1 
2 4.8 
| 6.6 4.3 
4 | | 4 

= 5.1 5.9 
30 4.5 

31 5.3 

30 8.4 
: 18 8.6 

18 15.6 
: 
8.5 
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on this basis. Ninety-six-hour TL,, 
values ranged from 3.6 to 9.2 ppm with 
an average of 6.6 ppm in soft water 
and from 3.5 to 5.1 ppm with an 
average of 4.3 ppm in hard water. 
This would indicate some difference in 
the toxicity of the alkyl benzene sul- 
an antagonistic effect (de- 
crease in toxicity) caused by the so- 
dium sulfate contained in some of these 
commercial surfactants. 

The alkyl sulfate surfactant had 
nearly the same toxicity (96-hr TL, 
5.1 ppm in soft water and 5.9 ppm 
in hard water) as the average for the 
alkyl benzene sulfonates. This sur- 
factant, however, would be less likely 
to produce a toxicity problem in natural 
waters as it is much more readily sub- 
ject to biological decomposition. 

On the basis of actual surfactant 
content, the syndets were somewhat less 
toxie than surfactants. Ninety-six-hour 
TL,, values for syndets ranged from 
10.6 to 19 ppm with an average of 15.1 
ppm in soft water and from 4.5 to 15.6 


fonates or 


with an average of 8.5 ppm in hard 


Although an effort was made 
to use comparable products, the ABS 
surfactants may have been somewhat 
different from those in the household 
syndets. The builders may have had 
a slight antagonistic effect which 
caused some reduction in toxicity. 
The TL,, values reported in this pa- 
per are concentrations that produce 50 
per cent mortality of moderately sensi- 
tive warm water fish in a relatively 
short time period under the specified 
experimental conditions. While these 
data cover a reasonable range of water 
quality conditions which may be ex- 
pected in natural waters, other condi- 
tions may be encountered or other 
chemicals may be present which may 
have a synergistic or antagonistic effect 
and thus change the toxicity picture. 
Other species of fish, different stages 
in their life history, and major fish 
food organisms may be more or less 
sensitive than the test fish. These fac- 
tors must be considered in estimating 


water. 
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a safe surfactant concentration for 
natural waters. 

Unfortunately, few investigations 
have been made and there is a paucity 
of data available in this country on 
the effect of syndets and surfactants on 
different aquatie organisms. Unpub- 
lished data from the Wisconsin State 
Board of Health has shown 48-hr Th,, 
values for several laundry syndets to 
range from 15 to 45 ppm, when using 
yellow perch and bluegills as the test 
fish. Unpublished data from the State 
of Washington Pollution Control Com- 
mission have shown critical concentra- 
tions of anionie surfactants for silver 
salmon to range from 5.6 to 10 ppm. 
Bio-assays conducted by Freeman (22) 
have shown 50 per cent mortality of 
Daphnia magna on exposure for 100 
hr to various sodium sulfonates in con- 
centrations ranging from 12 to 3,380 
ppm. Sodium benzene sulfonate was 
among the least toxie of 10 different 
compounds and as the ring structure 
became more complex, the sodium sul- 
fonate was more toxic. Daugherty 
(23) conducted experiments which in- 
dicated the minimum lethal dose of 
sodium polyphosphate to fish ranged 
from 500 to 1,000 ppm. This com- 
pound was not as toxic as the sulfates 
or sulfonates of fatty acids. 

The syndet toxicity problem has re- 
ceived considerably more attention in 
European countries. Schmassman (30) 
reported that 10 ppm of a Swiss syndet 
affected the respiration of fish and that 
20 ppm of a German syndet killed fish 
in 12 hr. The toxicity of syndets was 
unaffected by hardness in water. 
Le Clere and Devlaminck (29) reported 
minimum lethal concentrations of syn- 
dets to fish as ranging from 2 to 20 ppm 
in distilled and hard waters, with the 
type of little effect. 
Minimum lethal concentrations for so- 
dium lauryl sulfate and sodium dodecyl 
benzene sulfonate were from 6 to 7 
ppm of active product. Toxic concen- 
trations for sodium stearate were from 
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10 to 12 ppm in distilled water and 
250 to 300 ppm in hard water. 

Degens et al. (24) reported that 
concentrations of anionic surfactants as 
low as 5 ppm were toxic to daphnia, 
stickelbacks, roach, and carp. Higher 
concentrations (9 to 36 ppm) could be 
tolerated if fish were properly accli- 
mated by a gradual buildup from 3 
ppm of surfactant. Roberts (25) re- 
ported that concentrations of from 2.5 
to 10 ppm of surfactant affected rain- 
bow trout and fresh water shrimp 
(Gammarus pulex) and that concen- 
trations of from 10 to 20 ppm had an 
effect on aquatic plants. Surfactant 
in treated sewage apparently had less 
effect than similar concentrations from 
the manufactured material. Herbert 
et al. (27) reported that 3 ppm of sur- 
factant in a mixture of seven house- 
hold syndets caused a 50 per cent mor- 
tality of rainbow trout in 12 days. 
The residues remaining in treated sew- 
age effluents are less toxie to fish, and 
concentrations in British rivers con- 
taining fish are usually less than 3 
ppm surfactant. 

Mann (28) reported syndets as toxie 
to fish and fish food organisms at con- 
centrations from 10 to 25 ppm. Among 
fish food organisms, turbificids were 
most resistant and chironomids most 
sensitive. As concentrations of up to 
10.7 ppm have been found in sewage, 
the possible effects on aquatic life must 
be considered. 

From the bio-assay data reported in 
this paper, along with other available 
information, it appears that concentra- 
tions of ABS surfactants exceeding 3 
ppm may be expected to have a serious 
effect on aquatic life in natural waters. 
Lower concentrations may have an ef- 
fect on more sensitive aquatie forms. 
More research information, both lab- 
oratory and field, is needed before 
more accurate safe concentrations can 
be estimated. 

There is very little information avail- 
able on present ABS concentrations in 
natural waters of fisheries or recrea- 
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tional importance. Reported concen- 
trations of syndets and surfactants in 
sewage and some natural waters are 
shown in Table VI. On the basis of 
the reported concentrations in sewage, 
surfactants would not be expected to 
be at levels which would seriously af- 
fect aquatic life in the larger streams 
and lakes. However, in some of the 
smaller natural waters containing 
larger amounts of sewage effluents or 
those subject to considerable reuse 
some toxicity problems may be encoun- 
tered. The increasing use of syndets 
and reuse of waters in the future may 
intensify the problem. 


Summary and Conclusions 


Synthetie detergents are rapidly re- 
placing soaps as household washing 
products. While soaps have not cre- 
ated major fish toxicity problems in 
the past, it is not known what effect 
increased use of syndets may have on 
aquatie life in surface waters. Fairly 
low concentrations of syndets have re- 
portedly affected some water uses, and 
some effect on fish has been reported 
in European countries. 

The alkyl benzene sulfonate sur- 
factants are resistant to biological de- 
gradation and thus are not readily 
decomposed by sewage treatment or 
natural purification processes. In heav- 
ily populated areas where streams con- 
tain large amounts of sewage or in 
areas of considerable water reuse, 
fairly high surfactant concentrations 
may be built up. 

Bio-assays have shown that while 
syndets and soaps are of nearly equal 
toxicity to fish in soft water, syndets 
are approximately 40 times as toxic 
as soap in hard water. As most sur- 
face waters are moderately hard, syn- 
dets would be expected to be of greater 
significance from the toxicity stand- 
point. 

Alkyl benzene sulfonates are highly 
toxie to fish and are mainly responsible 
for the toxic properties of household 
syndets. The builders contribute little, 
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TABLE VI.—Reported Surfactant or Syndet Concentrations in Sewage 
and Natural Waters 


Source Location 


Ottawa, Kans. 
sewage | 9 cities in Kans. 
yage Aurora, Il. 
rage Indianapolis, Ind. 
yage U.S. average 
rage Benton Harbor, Mich. 
Water supply 
(Ohio River) 
Marais des 
Cygnes River 
Neosha River 
Creek 
Ohio River 
Sewage 


Wheeling, W. Va. 


Kansas 
Kansas 
Kansas 

Ohio 

Great Britain 
Great Britain 
Great Britain 
Great Britain 
Germany 
Great Britain 


Sewage 
Sewage 
Sewage 
Sewage 
Rivers 


if any, toxicity. Ninety-six-hour TL,, 
fathead minnows averaged 
6.6 ppm (range 3.6 to 9.2 ppm) in soft 
water and 4.3 (range 3.5 to 5.1 ppm) 
in hard water for four ABS compounds 
frequently used in household syndets. 
The toxicity was apparently somewhat 
decreased in the presence of builders. 
Sodium lauryl sulfate, while as toxic 
to fish as ABS surfactants, is not as 
resistant to biological degradation. 
Thus, lower concentrations would be 
expected in natural waters. A polyoxy- 
ethylene ester type surfactant was con- 
siderably less toxie than the others. 
None of the surfactants tested ap- 
peared to affect water quality char- 
acteristics such as dissolved oxygen, 
pH, alkalinity, and hardness. Some of 
the syndets and the sodium tripolyphos- 
phate builder, however, have some ef- 
fect on pH, alkalinity, and hardness. 
A concentration of ABS surfactants 
as low as 3.5 ppm caused 50 per cent 
mortality of moderately sensitive fishes 
in a relatively short time. The ac- 
cumulative or chronic toxie effect ap- 
parently was not great. Such concen- 
trations, however, would be expected to 


values to 


Surfactant or 
Syndet Con- Reported as Reference 


centration No. 
(ppm) 


Syndet 
Syndet 
Est. syndet 
Fst. syndet 
Est. surfactant 
Syndet 


CON or 


Syndet 


Syndet 

Syndet 

Syndet 

ABS surfactant 
Surfactant 
Surfactant 
Surfactant 
Surfactant 
Surfactant 
Syndet 


have a serious effect on fish populations 
in natural waters. Limited informa- 
tion is available as to the effect of sur- 
factants on other fishes and aquatic 
organisms or on natural factors which 
may tend to reduce toxicity. On the 
basis of these experiments and available 
information, concentrations of ABS ex- 
ceeding 1 or 2 ppm may be expected to 
have some effect on the more sensitive 
fishes and other aquatie organisms in 
natural waters. 

It is not known just what ABS con- 
centrations have been reached in waters 
of recreational importance. Concentra- 
tions in sewage effluents exceeding 12 
ppm ABS have been reported. While 
syndets are not at present considered 
of major concern from the standpoint 
of toxicity to aquatic life, increasing 
concentrations in surface waters may 
be expected in the future and some 
toxicity problems may occur. 

Further investigation of the ABS 
content of natural waters, and field 
studies of aquatic populations in wa- 
ters containing significant ABS con- 
centrations are needed in order to 
evaluate possible future effects. 


; 
20-42 
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| 4.1-34 
42 
| 10 | 
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SEWER MAINTENANCE—PANEL DISCUSSION * 


I. RECORDS AND PERMITS 


By Grant M. OLEWILER 


Supervisor, Sewer Bureau, Lower Merion Township, Ardmore, Pa, 


Maps 


To answer the primary question of 
‘‘Where are the sewers,’’ there should 
be available a street map of the mu- 
nicipality showing the location of the 
sewers, major drainage areas, pumping 
stations, and treatment facilities. The 
map should be of a size convenient for 
use in the field. 

The next need is for a master map 
of the sewage collection system show- 
ing, to scale, the street system, the loca- 
tion, size, and grade of the sewers, the 
direction of flow, and the location of 
manholes. While the scale used should 
be large enough to show all data clearly, 
it should be small enough to allow size- 
able areas to be seen without fre- 
quent turning to other sheets. Lower 
Merion Township uses a scale of 1 in. 
equals 400 ft to produce a _ three- 
section wall-mounted map about 8 ft 
long by 6 ft wide. 

After real estate registry plans were 
prepared, all streets and recorded deeds 
were plotted using a scale of 1 in. 
equals 100 ft, and the entire set of 
plates was bound as an atlas. An 


*In part from the transcript, 31st Annual 
Meeting, Federation of Sewage and Indus 
trial Wastes Assns.; Detroit, Mich.; Oct. 6-9, 
1958. The panel leader was Sydney A. Preen, 
Superintendent, Maintenance, Long 
Beach, Calif. 


Sewer 


number is 
House num- 
as well as lot 


ownership-identification 
given to each property. 
bers for each building 
dimensions are shown. 

The sewer system was plotted on the 
plates, together with the sewer connec- 
tion permit number for each building, 
a colored tick indicating properties 
billed for sewer rental, the index num- 
ber for the more detailed sewer record 
sheets, and the number of the deed of 
dedication for sewers that run across 
private property. 

Detailed sewer record sheets, at a 
scale of 1 in. equals 40 ft, show by 
scale and dimensions the location of the 
sewers, the distances between man- 
holes, the grade and depth of the sew- 
ers, and the stubs and laterals left for 
connection of abutting buildings. Data 
for these sheets are obtained from the 
inspectors’ sketches made during the 
sewer construction and from location 
and elevation data collected after the 
roads were constructed or the prop- 
erties graded. Experience has shown 
that original profiles are changed con- 
siderably by subsequent grading. 
Dates of surveys shown on the record 
sheets also give warning of depth 
changes in this connection. 

Since sewer record sheets are in 
plan only, they are far less bulky than 
the original plans and profiles and 
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eliminate constant scaling to obtain 
depths. The original plans should be 
filed and indexed as a reference. 


Extensions 


Sewer extensions may be built under 
whereby the municipality 
does the work either by contract or 


ordinance, 


with its own forces and assesses all or 
part of the cost on the abutting owners. 
Extensions built under 
permission granted to owners who are 
When the latter pro- 
cedure is used the plans and conditions 
must be approved by the municipality. 
In addition, the completed work must 
part of the public 


also may be 


developing areas. 


be dedicated as 
sewer system. 

In either case strict compliance with 
the plans and specifications is essential. 
Records reported by the inspectors and 
are entered 
on the sewer system plans and sewer 


record sheets. 


data from later surveys 


Sewer Connections 

Records relative to the connection of 
all buildings are coordinated by the 
requirement that a formal application 
be filed by the owner of the property. 
Rules and regulations for making con- 
nections are printed on the application 
form. These applications are serially 
numbered and this number is used for 
all records. 

The data from the application form 
are entered in a sewer connection rec- 
ord book and three colored cards are 
prepared. A red card is used for the 
lateral connection between the sewer 
and the side of the road; a blue ecard 
for the house connection between the 
side of the road and the building; and 
a white card for the count of plumbing 
fixtures in the building and the date 
of occupancy. The information from 
the white card is used to establish the 
sewer rental. 

After the connection is inspected 
the data and a sketch showing the lo- 
cation of the connection 
on the proper ecard. 


are placed 
This card is re- 
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turned to the office for filing and entry 
in the record book. 

Since the billing for sewer rental 
does not until the building is 
inspection is made 
monthly of the properties for which 
white cards have not been entered and 
filed. If occupied, the date is noted, 
the fixture count is the 
card, and the billing form is prepared. 
The billing rate remains constant until 
the fixture count is changed by addi- 
tions or removals. 

All plumbing work within a building 
must be done under approved plans 
filed with the plumbing inspector who 
reports any changes in fixtures by re- 
ferring to the sewer bureau his final in- 
spection card on which is entered the 
count of fixtures. Variances noted at 
the time of the occupancy inspection 
help to control illegal the 
plumbing system. 

Periodie recounts of 
buildings at 


start 
occupied, an 


entered on 


work on 


fixtures in all 
intervals of about ten 
years reveal illegal uses of the sewer, 
keep the sewer rental billing correct, 
and enable the plumbing inspector to 
check on work done without his knowl- 
edge. 

All records of 
plumbing 
when 


connections and 
are extremely vital 
encountered in the 
lines or when alterations are planned. 
The constant change in ownership of 
properties may leave the current owner 
without knowledge of buried lines. 
Since the municipality is the only con- 
tinuing agency with a contact, it is 
essential that its records be preserved. 


work 
trouble is 


Maintenance Records 
Sewers 


Collection systems that are not 


cleaned at least once every five years 
may benefit from an annual inspection 


and flushing. This maintenance pro- 
cedure warns of potential dangers and 
flushes small deposits which, if allowed 
to remain, build up over a few years 
to a point where a stoppage may occur. 
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The inspection and flushing work 
should be scheduled so that branch sew- 


serviced first, followed by 
servicing of the mains, and then the 
interceptors. While inspecting the 
manholes the appearance of the flow 
and the condition of the manhole chan- 
nels and walls should be noted and any 
defect recorded. The progress of the 
flushing water should be observed and 
an appropriate note made for any see- 
tion in which the sewage does not at- 
tain the expected velocity. 

After completion of the inspection 
and flushing, necessary cleaning and re- 
pair work noted on the daily report 
should be scheduled. 

Since this cleaning will cover only 
a small portion of the system, any re- 
maining time of the repair force should 
be devoted to a progressive cleaning 
of the entire system, even though it 
takes a number of years to complete. 
The progress of this work can _ be 
plotted on the master plan using a 
different color for each year. 

Complaints of defects in the system, 
stoppages, noisy manholes, settlement 
of trenches or paving must be corrected 
promptly. A trouble book or log, in 


ers. are 


which entries are made of the time of 
call, foreman assigned, time dispatched, 
nature of trouble, and work done, forms 
a valuable record. 
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Pumping Stations 


Maintenance records at pumping 
stations may be divided into three cate- 
gories: (a) equipment, (b) power and 
water, and (c) structures. 

Under equipment, work record cards 
giving the date, work done, parts num- 
bers, and sizes and material used for 
each repair job should be put in a glas- 
sine folder and placed in a prominent 
position near each piece of equipment. 

Monthly records of electrical charges 
should be studied as each bill is 
ceived. Each of the items upon which 
the bill is based should be considered 
separately, i.e., power demand, power 
consumption, and power factor. Stud- 
ies of operational procedures may re- 
duce the demand. Poor efficiency in 
the pumps because of wear of the im- 
pellers and may the 
Installation of 
capacitors may eliminate penalties for 
a low power factor. Serutiny of water 
bills may reveal excessive water use. 

Work schedules for maintenance of 
each station should be prepared and 
posted. These schedules should show 
how often each maintenance task must 
be done. With any maintenance pro- 
eram satisfactory results can be ex- 
pected only when the superintendent 
sees that the schedules are followed. 


re- 


heads increase 


power consumption. 


Il. PUBLIC RELATIONS AND SAFETY 


By M. B. Nixon 


Assistant Chief of Construction, City of Atlanta, Atlanta, Ga. 


An impression is made — good, bad 
indifferent —on every person one 
comes in contact with. This simple 


fact means that the lack of a public re- 


or 


lations program is a bad public rela- 
tions program. 
In sewer maintenance work a good 


publie relations program is doubly im- 
portant because a person who is having 
trouble with his sewer or has a flooded 


basement is not apt to be in the best 
of humor. 

Sometimes the only contact a citizen 
has with the department is 
through the foreman or a member of a 
sewer maintenance crew and by this 
contact he will judge the whole depart- 
ment. The foreman should be trained 
to deal with the publie and every mem- 
the crew should be instructed 


sewer 


ber of 
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Frequently, when a 
sewer maintenance job 
passers-by will inquire about the work. 
These passers-by may be the idly curi- 
ous or they may be influential citizens 
showing an interest in city affairs. 
Whatever their purpose they are en- 
titled to polite treatment and answers 
to their questions. A short answer will 
make a bad impression while a courte- 
ous, intelligent reply will create good 
will, 


to be courteous. 


is going on, 


Personal Contacts 


Every effort should be made to fol- 
low-up complaints. Normally, this can 
phone call in a few 
A follow-up of this sort not 
but 
good will and an understanding of the 
problems facing the sewer department. 

In dealing with the public it is best 
not to get into an argument. 
It is equally important to avoid making 
On the other hand, 
employees should be very careful not 
to commit themselves in regard to re- 


be done by a 
minutes. 
only promotes 


efficiency creates 


drawn 


excuses or alibis. 


sponsibility in the case of damage to 
property and should make no state- 
ments which could be construed as ad- 
mitting liability on the part of the 
city. Such questions should be politely 
referred to the city office that handles 
claims against the city. 

Patience tact used to 
overcome many unpleasant situations. 
Kor example, the 
writer was assigned the task of securing 


and can be 


some years ago 
easements from property owners for an 
outfall sewer in a semi-rural area. On 
being contacted the property 
owners immediately started a harangue 
on some unpleasant relations his father 
and grandfather had had with the city. 
Although thinking it would be a waste 
of time, the writer decided to hear him 
out and while doing so noticed that his 
house with 
pieces of antique furniture. 


> 
one of 


was furnished many fine 
In order 
to leave as politely as possible the man 
was complimented on his home. A very 


pleasant conversation followed and the 
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subject of the writer’s visit was not 
brought up again until the property 
owner began asking questions about the 
proposed sewer. Amazingly, it was 
only a few minutes before the easement 
was signed. Arguing with the owner 
before he erievanees off his 
chest would certainly have delayed con- 
struction of the sewer and could have 
resulted in the necessity of resorting 


got his 


to condemnation proceedings. 


Publicity 


The adage 
should 


‘‘no news is good news’’ 
not be followed. There is no 
place for the theory that if you can 
‘*keep out of jail and out of the news- 
you will be doing all right. 
One of the most important phases 
of publie relations is publicity. Enlist 
the aid of the and radio 
stations. Get with the 


papers”’ 


newspapers 
acquainted 


newspaper men, especially the reporter 
His job 


is to get the news and if you have any 


assigned to cover city news, 


is glad to get it. 
Take him around and show him what 
you are doing and get him to write 
a feature article on the work of your 
department. frequently 
carry articles of this kind on various 
functions of the city. 

Don’t be afraid of unfavorable pub- 
licity. Sometimes there are failures or 
accidents that may cause unfavorable 
publicity, but it is better to let the facts 
be known well-informed 
porting is less likely to be as unfavor- 


news of interest he 


Newspapers 
pay 


because 


able as uninformed reporting. 

So-called publicity 
can sometimes be used to advantage if 
handled right. <A feature article with 
pictures of the condition of some of the 
older trunk sewers in Atlanta helped 
get a bond allocation of a million dol- 
lars to rebuild these sewers. 


‘*unfavorable’’ 


Safety 
‘rom public relations to safety prac- 
tices is an easy transition for safety 
in many ways is a part of public re- 
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lations. Usually, safety is thought of 
more in terms of protection of person- 
nel and property than in protection of 
the public. Certainly, no one can be 
too safety minded as far as depart- 
ment personnel are concerned. Every 
precaution should be taken to protect 
them from the hazards of noxious gases, 
lack of oxygen, infections, physical in- 
juries, and the hazards of traffic. There 
is much good literature on this subject 
and the FSIWA Manual of Practice 
No. 1 is especially recommended. 
For the protection of the public and 
the workmen, warning signs should be 
placed at least 250 ft in each direction 
from the point where work is in prog- 
Equipment and trucks should 
have striped markings so they can be 
seen easily and any open excavation or 


ress, 


manhole should have suitable barri- 
cades. At night, open excavations and 


equipment should be well lighted. 
Traffic warning signs should also be 
lighted. 

Special care should be taken to keep 
the public, especially children, away 
from open ditches, open manholes, and 
machinery in operation. These are 


Sidney Preen, Superintendent, Sewer 
Maintenance, Long Beach, Calif.:—I 
don’t know how many of you gentle- 
men have any service training in your 
organizations at this time, but believe 
me, service training not only teaches 
our how to take care of them- 
selves, but how to work efficiently on 
the job. 

In Long 


men 


Seach, service training is 
held about once a month. The fire de- 
partment has cooperated by teaching 
our men first aid and techniques re- 
lating to suffocation and anything else 
that they should know pertaining to our 
work. I wish to stress also that a 
training service program has a great 
deal of value and that it ties in very 
closely to public relations. 
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what 


the lawyers call ‘‘attractive 
nuisances’’ and if there is negligence 
in keeping them away, the city could 
be held liable for injuries. 

Where necessary, a policeman should 
be assigned to direct traffic around ob- 
structions and keep on-lookers at a safe 
distance. 

The public should be advised when 
streets are to be closed or obstructed. 
This can be done through newspapers 
and radio stations. Some radio sta- 
tions broadcast information on streets 
that are obstructed by construction or 
accidents during peak traffic hours in 
order that the motoring public may 
avoid traffic delays. 


Conclusion 


There is a definite need in the sewer 
maintenance field for better public re- 
lations and safety practices, and these 
subjects should have a high place on 
any in-service training program. 

A good public relations program and 
a well-planned safety program will 
certainly make for fewer headaches for 
the sewer maintenance man. 


From the Floor:—\l would like to 
ask what should be included in the 
list of safety equipment for the sewer 
maintenance crews? 

Mr. Preen: —The thing that we stress 
is a safety belt, and believe me, the 
first time TI catch anyone without a belt 
I am going to tell him, ‘‘If you don’t 
vive a darn about yourself, take care 
You have them to take 
have an obligation.’’ 
We, in the sewer 
department, don’t have a pistol nor a 


of your family. 
You 


Sewers are killers. 


care of. 


club nor anything else to protect our- 
selves. Sewers are the unseen enemy, 
most people are not aware of that. 
It is not the new man who gets hurt. 
It’s the old-timer. He gets reckless and 


careless. I have lost two men. They 


; 
> 
‘ 
; 
: 
£ 
| 
3 
q 


312 


disobeyed orders and lost their lives. 
It was a terrible thing. 
ventlemen, insist on your men wearing 
life belts. 

Ronald A. Kronewitter, Superintend- 
Treatment Plant, Misha- 
waka, Ind.:—You mentioned a life 
belt. In your experience with life 
belts, what size rope do you use, how 


Please, please 


ent, Sewage 


many men do you have above the 
ground, and have you pulled anybody 
out? 

Vr. Preen: 


life rope. 


We use a %4-in. cotton 
The life rope is not spliced 
on the harness. It is fastened with a 
safety snap. 

As to the men on top, 
we use three men in our cleaning crews 


number of 


and sometimes there are only two men 
on top. But when we work in an iso- 
lated area we use another man on the 
crew. We have pulled men out of 
sewers. 


Mr. Kronewitter: 
size life line and the same snap. 


We use the same 
An- 
other piece of equipment that we found 
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very helpful in chambers where there 
are two openings is a fireman’s smoke 
ejector. We found that when the 
smoke ejector is placed over one man- 
hole we ean draw the air out of the 
chamber. It is very, very good. 

We also use the ejector when we are 
We put 
the smoke ejector on the upstream man- 
hole. 


working on a big sewer line. 


This puts a steady stream of 
fresh air in the sewer. 

Mr. Preen:—lI take it that the reason 
you use the smoke ejector is that you 
are afraid of poisonous and explosive 
Is that right? 
Kronewitter: 


fases, 
Mr. 


gases but toxic gases. 


Not explosive 
We check for ex- 
plosive gases with an explosion meter. 
Mr. Preen:—Do you get enough ex- 
change of air with the smoke ejector? 
Mr. Kronewitter:—Yes, we get a 
wonderful exchange. 
Mr. Preen In 


use a large 


larger sewers, we 
fan and we get a good 
draft that way. Of course, we test for 


explosive gases before using the fan. 


III. SEWER REPAIRS 


By Joun L. 


Supe rintende nt, Sewer 


Experience with sewer repairs in 
Kansas City leads to only one conelu- 
job is different. 


Factors affecting the repair such as the 


sion—each repair 
depth of the sewer, size, quantity of 
flow, surface structures, traffic, ground 
conditions, type of 


are never the same. 


and weather 


Each time repairs 


soil, 


are made it is reasonably certain that 
new approaches and procedures will 
be required, 

Essentially, when a break or stop- 
page occurs about the only thing that 
is known is the depth to which the 
excavation must be made. In Kansas 
City this depth might be anywhere 


from 6 to 66 ft. At some locations 


there is plenty of room to use heavy 


Vaintenance, 


Kansas City, Mo. 


others the work 
be confined to hand labor. Not 
too long ago there was a 65 ft excava- 


equipment and = in 


must 


tion and there wasn’t a piece of heavy 
equipment on the job. 

While all of the above seems to sug- 
vest that most repair jobs are next to 
Actu- 
ally, with well-trained personnel who 
know how to use equipment, most jobs 
can be completed without too 
difficulty and in a short time. 

In performing the pipe repair it 
should be remembered that work should 
be done in a fashion that will leave the 
pipe in as good a condition as a new, 
well-constructed line. Unfortunately, 
when working under wet conditions it 


impossible, such is not the case. 


much 
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is not always possible to make a good 
joint. 

Perhaps the biggest problem in 
Kansas City is not knowing the true 
condition of all of the system. Only 
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the establishment of a comprehensive 
inspection and preventive maintenance 
program, which is fast being ap- 
proached, will get to the bottom of most 
sewer problems. 


Floor Discussion 


From the Floor:—I would like to 
ask Mr. Klamm how much of the heavy 
equipment the city actually owns, how 
much they rent, and how much work 
they accomplish through private con- 
tractors using this equipment? Now, 
by heavy equipment, I mean such 
things as cranes, clam shells, and par- 
ticularly pile-driving equipment. 

Mr. Klamm:—The pile-driving 
equipment we do not own, but whether 
we should or not is a question. Just a 
short time ago we were in a hole where 
we had to drive sheet piling. Within 
forty-five minutes a contractor looked 
at the job and two hours later he was 
on the job with a crane and pile driver. 

The equipment of the sewer division 
consists of: sixteen moving vehicles of 
all types, one backhoe, five compressors, 
two bucket machines, one large reel 
machine, and two small reel machines. 

From the Floor:—The other ques- 
tion | would like to ask concerns sewer 
failures. We have every year a con- 
siderable number of joint failures, usu- 
ally occurring in alleys. 

Do you have many joint failures and 
do you consider the failure at the joint 
to be the responsibility of the city or is 
it the responsibility of the property 
owner ? 

Mr. Klamm:—I can say that we do 
have a lot of them, but not, necessarily, 
all in alleys. We experience approxi- 
mately, I would say, 300 failures a year 
in our 1,000 to 1,100 miles of eombi- 
nation sewers. 

At the present moment, we are trying 
to determine how far the City of 
Kansas City should maintain a private 
line. I have contended that if a tap 
joint was made at the time the line 


was installed, that tap joint, as well 
as the entire private line, should be 
the responsibility of the property 
owner, Should it have been connected 
to a **Y” or **T,” naturally, that 
‘*Y’’ or ‘*T’? should be considered as 
part of the main. 

We find that where joint failures 
occur a ‘‘Y’’ is usually involved, but 
slippage or, perhaps, a break in the 
house service line is also involved. 

We find that these breaks, because 
of their depth, will cost from $400 to 
$1,100 to repair. 

From the Floor :—Gentlemen, maybe 
you have read a paper a while ago by 
John Hood of Ridgewood, N. J. They 
had quite a bit of trouble on breaks 
caused by tree roots. 

The village then took it upon itself 
to go among the home owners and sup- 
ply copper sulfate. Once or twice a 
year they dropped some copper sulfate 
in the toilets, and they had quite a 
large reduction in breaks during the 
following year. 

George E. Fieldhouse, Chief Engi- 
neer, Atlantic City Sewage Co., At- 
lantic City, N. J.:—In connection with 
wet joints we use a mixture of white 
pine tar and cement. The joint is 
made up in the wet, so to speak. The 
pine tar is heated into a bread dough 
The exact proportions, 
unfortunately, I don’t recall. 


consistency. 


Recently, I had the opportunity of 
examining some joints made 40 years 
ago and they were in excellent condi- 


tion. The outside, except for an inch 
or so, was soft with sort of a rust-like 
consistency, but the inside of the joint 
was hard and firm and made a real 


good joint. 
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Mr. Klamm:—Did that joint have a 
wood bond with the sewer pipe itself? 
Mr. Fieldhouse: —Definitely, 
The joint, of course, is held in place 
firmly with jute. 
From the Floor: 


cerns communities 


yes. 


My question con- 
where are 
placed in easements along the rear lot 
line 


sewers 


Of course, there are no alleys 
or rights-of-way. 
should the 


easement or 


The question is 
utilities be located in the 
in the right-of-way, and 
if they are in the right-of-way, should 
they be located in the center of the 
right-of-way or on the right or left? 
Mr. Klamm:—It is our duty to ac- 
cept the sewer lines as they are con- 
structed and maintain them. In our 
city we find the gas lines on one side 
of the street; we find the water mains 
on the other. It is much 
us if the line 
middle of the street. 


easier for 
down the 
Yet, we have to 
contend more with gas and water serv- 
ices if it does go down the middle of 
the street. 
Vr. Pre en: 


question. 


sewer 


foes 


I want to answer that 
On easements, we find that 
our costs in cleaning and maintaining 
the sewers are running two or three 
times as does when the 
sewers are in the streets. 


much as it 


I hope we have some designing engi- 
neers here, and, gentlemen, may I ask 
of you-—please, when 


you design a 


sewer, put it out in the street where 


we can work on it. I am not going to 
quibble about whether it’s in the center 
of the street. We have no objection 


to sewers being laid on eurves. There 
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is no reason why a sewer line can’t 
follow the rest of the utilities around. 

From the Fleor:—What do you do 
about claims for damage caused by 
stoppages in the city’s sewers? In our 
case we have many flooded basements 
caused by stoppages but our claims, I 
will say, are few. They are usually 
settled out of court. I know only of 
three or four that ever actually went 
to court. 

[ believe that most of the claims are 
filed beeause the people are simply 
upset to find water backing up in their 
basements. If it does back up and you 
are able to get it out in a hurry, they 
are usually satisfied with a showing of 
service. 

Following that line of thought, we 
have each repair truck equipped with 
a reel and hand ratchet. We use more 
hand ratchets in removing stoppages 
than anything else. Of course, we 
have the reeling machines, but nine 
times out of ten, when it is raining 
and a reeling machine gets out in the 
rain, you will spend more time starting 
the motor than it will take to do the 
job with a hand ratchet. 

Mr. Preen:—As far as flooded base- 
ments are concerned, we have, at the 
present time, an ordinance in effect 
which requires that back-flow valves 


be installed where necessary. The 


ordinance has not been tested in court, 
but Santa Moniea, Calif., has a similar 


ordinance which has been tested. The 
ordinance is retroactive. Any time 
the city engineer wishes, he can insist 
that a back-flow valve be installed and 
kept working. 


: 
3 


Vol. 31, No. 3 


DEEDS AND DATA 


315 


DEEDS AND DATA 


‘*Where there is no hope, there is no endeavor.’’—Samuel Johnson 


Highlights from the Annual Reports of Alexandria, Va., 
Cincinnati,* Ohio, Sonoma Valley County, Cailif., 
Toledo,+ Ohio, and Union City, Tenn. 


James J. Corpauis, Engineer-Director, Alexandria, Va., Santitation 
Authority; Arvrnur D. Caster, Principal Sewage Disposal Engineer, 
Cincinnati, Ohio; Metvin F. Kuemmick, Chicf Operator, Sonoma 
Valley County, Calif., Sanitation District; Arruur H. NILgs, 
Commissioner of Sewage Disposal, Toledo, Ohio; A. L. 

Srrus, Superintendent, Union City, Tenn. 


JOURNAL. 


was formerly published. 


new title of ‘‘Deeds and Data.’’ 


Editors’s Note:—Over the years there has been a gratifying re- 
sponse to the appeal for submission of annual reports to THIS 
This happy result led us into the small dilemma of having 
more material than we were able to print in ‘‘Interesting Extracts 
from Operation Reports,’’ the title under which this information 
In an attempt to solve this problem we 
have decided to consolidate some of the outstanding items under the 


Your comments and suggestions on this new method of handling 
annual reports will be appreciated. 


Industrial Wastes 


At Sonoma Valley County, Calif., 
brandy wastes interfered with the start- 
up of the sludge digester at the County 
Sanitation District’s treatment plant. 
Treatment efficiency also was reduced. 
Laboratory observations indicated that 
tartrates accounted for between 50 and 
75 per cent of the BOD and nearly all 
of the buffering capacity of the stillage. 
The wastes were detartrated at the 
winery and the tartrates were recovered. 
Lime was added to adjust the pH. Ad- 
ditional work is needed to solve all 
problems associated with this waste 
but treatment plant operation has been 
improved greatly. 

At Toledo an industrial wastes in- 
spector has been employed. Through 
this inspection service the strength of 


*For last previous abstract see THIS 
JOURNAL, 29, 7, 829 (July 1957). 
+ For last previous abstract see THIS 


JOURNAL, 28, 10, 1310 (Oct. 1956). 
¢ At present, Engineer-Director, 
County (Va.) Water Authority. 


Fairfax 


the various industrial wastes entering 
the sewers will be measured and the 
cost for treating high-strength wastes 
will be established. 

At Union City, Tenn., the addition 
of increased amounts of packing house 
wastes has overloaded the plant. The 
facilities were designed for a flow of 
1.23 mgd and a BOD population equiv- 
alent of approximately 15,700. In 1957 
the average flow was 1.37 mgd and the 
population equivalent was 31,370. Re- 
commendations for enlargement are 
being studied. 


Operations 
Operating data for Alexandria, Va., 
Cincinnati, Ohio, Sonoma Valley County 
Sanitation District, Calif., Toledo, 
Ohio, and Union City, Tenn. are listed 
in Tables I, II, ITI, 1V, and V, re- 


spectively. 
Safety 


A comprehensive safety program was 
initiated in Cincinnati with the employ- 
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TABLE I.—Operating Data from the Alexandria, Va., 
Sewage Treatment Plant * for 1957 


Iten Average 
Population served, est 
Total rainfall (in 
Air temperature (°F 


Sewage flow: 
Avg day 
Max day 
Min day 
Per capita 


mil gal 

(mil gal 

mil gal 
gpd 


Screenings (cu ft/mil gal 


BOD: 


Plant influent (mg/I 

Plant influent Ib/day ‘cap 
Primary clarifier effluent 
Final effluent 
Reduction (‘ 


mg/l) 


‘lant influent (mg/! 


Plant influent (Ib/day/cap 
Primary clarifier effluent 
Final effluent 
Reduction (% 


me 


Trickling filters: 
Hydraulic loading (mgd/acre 
BOD loading (ib dav /acre-ft 
Recirculation ratio 


* High-rate trickling filter plant 


At the Little 
Miami Works, the newly formed ac- 
cident committee already 
has made 108 recommendations, 72 of 
which are now in effect. 


ment of asafety engineer. 
prevention 


The successful 
experiences of the Little Miami com- 
mittee resulted in the formation of sim- 
ilar the laboratories, 
Mill Creek plant, and the samplers and 


fraugers., 


committees for 


Sewage Characteristics 


Studies started to determine 
the effects of ground garbage on Cin- 
Gauging and sam- 
were performed in 
subdivisions where all 


were 
cinnati’s sewage. 
pling operations 
certain houses 
are equipped with garbage grinders. 
Similar data were collected from areas 
few, it any, grinders. Large 
used in industrial establish- 
ments were also the subject for com- 
parative studies. Some early results 


having 
erinders 


Item Average 


Raw sludge: 


Volume (1,000 gpd). 49.4 
TS (1,000 Ib/day 14.1 
VS (1,000 Ib/day) 9.8 
Digester loading (Ib of VS/day 


cu ft)... 0.43 


Gas production and utilization: 
Produced (cu ft/day/cap) 
Yield (eu ft/lb of VS added 
Yield (cu ft/lb of VS de- 
stroyed 
Utilized (mil cu ft 
CO. (%) 
Digested sludge: 
Volume (gpd) 
TS (%).. 
VS (&% of TS 
Sludge conditioning and dewatering: 
CaO added (%, 
basis) . 
FeCl, added (°, dry solids 
basis 
Sludge cake produced (1,000 Ib 
day, wet) 
Cake moisture 
Filter yield (psf/hr, dry 


dry solids 


from this continuing are listed 


below: 


study 


Sewaget 
with 
Domestic 
Garbage 


Sewage* 
Without 
Garbage 


Sewaget 
with Ind. 
Garbage 


Constituent 
BOD: 


442 
0.217 


1248 
0.024 


(mg/l) 138 
Ib/day/cap) 0.11 


0.169 


(mg/1) 175 
lb/day/eap) 0.14 
Ether soluble material: 


49 231 343 
0.038 0.113 0.007 


mg/1) 

(Ib/day/cap) 
* Residential area; population, 1,164; all 
houses have grinders. 

+ Residential area; population 1,200; few or 
no grinders. 

t Industrial plant; 900 employees; commer- 
cial-type grinder; fifteen per cent of poundage 
assumed to come from office and 85 per cent 
from the cafeteria. 


So 
26.11 
92.5 
: 12 
17.5 
15.7 
204 
29 
0.20 32 
an £ 
|| 123 
i is 
9 
6.2 
220 
- 4 
0.17 
Qg 
| 78 6.1 
69 
3.4 
2,348 75.5 
Ove 
| 
SS: 
3 
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Sewers 


At Cincinnati an electric flood control 
board has been built. The board shows 
the location, elevation, and type of 
each storm-flow regulator used on the 
collection system. Green and red lights 
indicate whether a valve is to be opened 
or closed, depending on the river stage. 
Inspection of the regulating chambers 


Item 


Flow (mgd)t..... 
Total rainfall (in.). 
Grit (cu ft/mil gal)..... 
pH, influent. 


Settleable solids (m/l): 
Influent 
Effluent 
SS: 


Influent (mg/l)... .. 
Effluent (mg/l)... 
Removal (%)..... 


BOD: 


Influent (ppm)...... 
Effluent (ppm). . 
Removal (%)... 


Sludge digestiont: 
Total dry solids fed (mil lb). 
Raw sludge solids (°%) Se 
Volatile solids, raw (% of TS). . 
pH.. 
Volatile acids (mg/I 


Gas (1,000 cu ft)": 
Produced. .... 
Utilized: 
Heating. . 
Incineration . 
CO. (%). 


Sludge filtration: 
Rate (psf/hr).... 
FeCl; dosage (%). 
Sludge incineration: 


Cake, wet (tons)... .. 
Solids (%)... 
Ash (tons)....... 


* Primary treatment plant. 
t+ Includes all recycled liquors. 


DEEDS AND DATA 


TABLE II.—Operating Data from the Little Miami Sewage Works,* 
Cincinnati, Ohio, for 1956 and 1957 


as acetic acid). 


317 


as well as the deep sewers is done by 
closed-circuit television. The mobile 
television unit is trailer mounted and 
cost about $7,500. 

In conjunction with Cincinnati’s ex- 
plosive-gas testing program daily test- 
ing has been replaced by a monitoring 
system. Cloth bags containing acti- 
vated carbon are hung in key manholes 


Average 


1956 1957 


13.12 14.1 
39.8 51.7 
3.6 2.2 

7.6 7.6 


5.6 
0.2 


0.2 


223 
98 84 
61 62 


88 


8.7 7.3 

7.3 6.6 

62.6 64.5 

6.0 6.0 
1,250 1,430 


15,264 42,622 

18,444 16,353 

8,485 7,201 
34.5 34.1 


1.9 
5.7 


4,931 4,394 
34.3 31.9 
911 759 


Allowance made for recycled flow to obtain raw sewage values. 
t Includes solids from recycled plant processes. 
{{ Quantities are “as metered”; waste gas not metered. 
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TABLE IlII.—Operating Data from the Sonoma Valley County, Calif., Sewage 
Treatment Plant * for the Fiscal Years 1956, 1957, and 1958 
Average 
1957 
Flow (mgd) 12 
Total rainfall (in 20.6 
Grit (cu ft/mil gal) 3: 4.8 


BOD: 


Plant influent (mg/I) 
Primary clarifier efluent (mg/] 
Filter effluent (mg/] 
Final effluent (mg/1) 
Reduction (% 
SS: 
Plant influent (mg/] 
Primary clarifier effluent (mg/I) 
Filter efluent (mg/] 
Final effluent (mg/! 
Reduction 


DO 


Plant influent (mg/I 

Primary clarifier efluent (mg/] 
Filter effluent (mg 

Final effluent (mg 


Sludge: 
Raw sludge: 
pH 
Total added (mil gal 


VS (% of TS 
Digested sludge: 

pH 7.0 

Total withdrawn (mil gal 5 i 0.28 

TS 3.8 3.8 4.8 

VS (% of TS 60 )2 59 
Gas production (cu ft/lb of VS added) 7.6 
Chlorine used (Ib).. 1461 4.88 4,554 
Power consumed (kwhr/day). . : 923 ; 1,054 


Operating cost ($/mil gal) 65.65 87.3: 46.07 


* High-rate trickling filter plant. 


for one week. The activated carbon is 2,400 indicator readings taken over a 
then extracted with carbon tetrachlo- two-year period was positive. 

ride and the extract examined using a 
spectrophotometer. During 1956 and Sludge Digestion and Handling 
1957 approximately 2,200 monitors On Feb. 15, 1958, the facilities for 
were placed and examined. Commonly _ processing the sludge from the Toledo 
detected materials were gasoline, kero- treatment plant into ‘‘Tol-e-Gro’’ were 


sene, fuel oil, aromatics, and short- leased to a private operator. During 
chain hydrocarbons. Combustible-gas- recent years both tonnage and dollar 
indicator readings are taken weekly. values of Tol-e-Gro have been decreas- 
Approximately 1.7 per cent of the ing. A contributing factor to the de- 


1958 
2.0 
47.3 
2.2 
Bees 454 398 390 
291 236 271 
yeas 142 120 144 
118 80 106 
72 80 63 
407 460 382 
192 220 188 
fe 78 79 76 
‘ 
0.7 ).2 Ni 
1.7 1.2 1.0 
ako 3.8 3.8 3.0 
Bere. 3.5 2.6 2.4 
2 6.2 6.3 6.0 
5.0 5.1 4.3 
3.0 3.4 3.5 
‘ 
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creased sales has been the tendency of lem at several plants. At Alexandria, 
farmers to use a more concentrated Va., it was found that when the dosage 
fertilizer. of FeCl; was 4.6 per cent the filter yield 

Mechanical dewatering of sludge con- was 5.3 psf/hr, but when using 6.1 per 
tinues to be a major operational prob- cent of CaO and 2.7 per cent of FeCl, 


TABLE IV.—Operating Data from the Toledo, Ohio, Sewage 
Treatment Plant * for 1956 and 1957 


Average 
Item 


Total rainfall (in.)...... 
Air temperature (°F) 
Sewage temperature (°F)... 
Sewage flow (mil gal): 

Avg day... 

Max day... 

Min day.... 
Grit removed (cu ft/mil gal) 
SS: 

Influent (mg/l). 

Effluent (mg/l)... .. 

Reduction (%)... 
BOD: 


Influent (mg/l) 
Effluent (mg/l) 
Reduction (%). . 
Digester gas (mil cu ft): 
Produced. . . 
Utilized... 
Wasted 
VS (% of TS): 
Raw sludge 
Digested sludge. . 
Digested sludge (cu yd): 
To marsh .. 22,280 
To drying beds. .... 7,140 
Removed from beds. . een ree 1,513 
Dry sludge pulverized for fertilizer (tons). ...... 610 
Fertilizer: 
Sold (tons) . 
Value ($).. 8,64 9,103 
Chlorine: 
Used (Ib). . 255,! 251,090 
Days applied 83 
Treatment costs ($/mil gal) 25 12.03 
Gas engine economy ($): 
Pumping cost if power purchased. . . 28,383 
Actual pumping cost. . . 17,958 12,600 
Gas engine saving 10,803 15,783 


* Primary treatment plant (facilities for secondary treatment under construction). 


i 28.9 30.8 a 


3 20 


TABLE V.-—-Operating Data from the Union 
City, Tenn., Sewage Treatment Plant * 
for 1957 


Item Average J 


Population (est.) 8,300 

Population equivalent 
(BOD basis) 

Flow (mgd) 

Total rainfall (in.) 


31,370 


SS: 


Influent (mg/l) 
effluent (mg/l!) 
Reduction (% 


BOD: 


Influent (mg/]) 
effluent (mg/l 
Reduction (%) 


Raw sludge dewatering: 


Filtered (mil gal) 
Dry solids (tons) 
Filtration rate (psf/hr 
Chemicals added (Ib): 


Lime 
Ferric chloride 


Cost ($): 


Lime 

Ferric chloride 
Labor 

Power 

Water 

Per ton of dry solids 


Total cost of sewage 
treatment ($/mil gal) 50.47 
* Activated sludge plant, roughing filter 
precedes aeration tanks. For flow sheet see 
Tuts JourNAL, 29, 5, 595 (May 1957). 


the yield increased to 7.4 psf/hr. In 
early 1958 at Union City, Feo(SO,)s 
was substituted for FeCls and chemical 
costs have been reduced by 30 per cent. 
This plant dewaters raw primary sludge 
and waste activated sludge. 


At Cincinnati, data indicate that 
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certain constituents of the raw sludge, 
such as mineral oil, clay, and fine or- 
ganics interfere with digestion, elutria- 
tion, and filtration. Clear superna- 
tant has been difficult to draw under 
ordinary operation. However, a good 
supernatant is possible when three sec- 
ondary digesters are used with each 
primary unit. This method of opera- 
tion permits longer retention. 

Mineral oil is believed to cause scum 
layers. Mineral oils also interfere with 
elutriation and tend to float fines 
through the tanks which causes recy- 
cling of much solids. Reasonable filtra- 
tion rates cannot be maintained be- 
cause the solids concentration is low 
and the thin cake. containing oils and 
fine solids, blinds the filter cloth. Fer- 
rie chloride use is not excessive but 
with thin sludges it produces thin 
cakes which do not peel off the filter. 
The filter yield in 1956 was 1.5 psf/hr ; 
in 1957 it was 1.9 psf/hr. Quiescent 
settling in the elutriation tanks has 
been helpful in providing a more con- 
centrated sludge. 

It has been found in Cincinnati that 
grease in sludge is reduced by two- 
Stage digester operation (90 to 95°F) 
to 14 to 18 per cent of the raw sludge 
value. Little, if any, grease separates 
in the primary digester because of the 
agitation. However, sampling of sec- 
ondary and tertiary tanks shows con- 
siderable quantities of grease floating 
on the surface of these units. Elutria- 
tion further reduces the grease content 
by about 2 per cent. Microscopie ex- 
the elutriated digested 
sludge shows few fat globules, which 
leads to the belief that most of the 
grease is adsorbed by the sewage solids. 
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EXPLOSION PREVENTION 


EXPLOSION PREVENTION * 


By R. Wo.rFs 
Chief Civil Engineer, Division of Sewage Disposal, Cleveland, Ohio 


Every little while an explosion occurs in 
a subway, sewer or trench, or in an electric- 
wire tunnel or some other subterranean 
conduit or passageway, under circumstances 
such that it is exceedingly difficult to de- 
termine the cause of the accident satisfac- 
torily. 

In some cities explosions of this nature 
occur frequently, attended by loss of life, 
personal injuries, and more or less property 
damage. They have often been attributed 
to sewer gas, which contains a considerable 
proportion of methane and _ hydrogen. 
These gases are exceedingly combustible, 
and quite capable of exploding with ex- 
treme violence when mixed with air in the 
right proportion and fired with a spark or 
a flame. This much is quite generally ad- 
mitted, but in many cases the difficulty is 
to account for the ignition of the mixture, 
when it appears to be impossible to ascribe 
it to the action of any recognizable external 
agent, such as electricity or flame. 


The article quoted above appeared 
under the title, ‘‘The Spontaneous Ex- 
plosion of Gas.’’ It was published in 
1916 in The Travelers Standard—a 
house organ of the Travelers Insurance 
Co. The article is as timely today as 
it was in 1916 and the sources of igni- 
tion are just as illusive. Nevertheless, 
it is possible to use our limited knowl- 
edge of sewer explosions to prevent re- 
currences. This article attempts to 
describe Cleveland’s detection and pro- 
tection program. 


Cleveland Experiences 


$2.5 Million Explosion 


On Sept. 30, 1953, an explosion took 
place in a sewer on West 117th St. 
The cause of the ignition is unknown. 
Property damage amounted to $2.5 


million. The damage suits were settled 

out of court for amounts unknown. 
The report on this explosion (1) 

listed the following possible sources of 
* Presented at the 32nd Annual Meeting, 


Ohio Sewage and Industrial Wastes Treat- 
ment Conf.; Toledo, Ohio; June 18-20, 1958. 


explosive materials: (a) natural gas 
from the upper strata known as shale 
gas; (b) abandoned natural gas wells; 
(ec) industrial wastes; (d) accidental 
dumpage, leakage, and spillage of vola- 
tiles; and (e) gas mains. 

In addition to the 117th St. explosion 
there have been several other minor 
explosions. These have occurred in the 
dump area where quantities of carbon 
monoxide are thought to accumulate in 
the sewers under condition of sur- 
charged outfalls, produced by high 
lake levels. 

In April 1955, as an outgrowth of 
the 117th St. disaster, Cleveland’s In- 
dustrial Waste Control Unit began 
routine inspection of the main sewers. 
At present, the mobile inspection unit 
consists of a two-man crew trained in 
the detection of hazardous conditions 
and equipped with the necessary in- 
struments. 


Large Sewers 


The sewers most vulnerable to ac- 
cumulation of explosive conditions are 
those serving industrial areas. The 
combined sewers, usually using only a 
small portion of the total capacity for 
dry weather flow, together with few 
connections, tight manhole covers, and 
long distances are particularly dan- 
gerous. 

The lack of ventilation in a sewer 
over a sustained dry weather period 
produces conditions that make it pos- 
sible to build up hazardous concentra- 
tions, needing only a source of igni- 
tion to prove disastrous. The ‘‘ Barnes 
Report’’ (1) showed that various com- 
bustible liquids, when exposed to the 
atmosphere at sewage temperatures, 
can evaporate in the short transit time 
available in a sewer. Furthermore, the 
Report showed that a small constant 
source, over a long period of time, is 
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much 
dump. 


more dangerous than a large 


Program Organization 


To properly organize a program of 
industrial waste and gas detection the 
nature of the sewer system must be 
evaluated. This means that key per- 
sonnel should have a good background 
in sewerage problems. 

Krom a large-scale map of the col- 
lection system a data sheet is prepared 
for each manhole to be inspected. In- 
cluded on this sheet are the identifica- 
tion of the manhole, size, depth, direc- 
tion of sewage flow, and type of man- 
hole cover. The inspection routes are 
arranged to minimize travel time. 

‘he two-man crew is equipped with 
a 34-ton wagon. The vehicle 
is fitted with a ‘‘Mars’’ light and strips 
of ‘*Seotchlite.’’ 
in main 
rush 


station 


Inspections of sewers 


streets are avoided during 
hours. 
Testing of manholes is done with a 
combustible gas indicator* equipped 
with a switch for detecting 
petroleum vapors and natural gas. In 
addition, a Wolf lamp is used for wa- 


ter meter vaults. 


selective 


Follow-up letters are prepared by 
office personnel. 
Emergency Procedure 


If two 


are 


dangerous man- 
found the Fire Prevention 
notified. They, in turn, 
order a fire company to flush the sewer 
until pronounced clear by their 


successive 
holes 


Bureau is 


own 
personnel, 


The local gas companies 


are notified by phone when 
manholes, 
This 


firmed by letter. 


gas is 
other 


Con 


found in vaults, or 


structures. information is 
Persistent minor con 
centrations of gas are handled by re 
questing the sewer department to sup 
ply a grated cover after all known 
sources are explored. 

In the case of a spill of gasoline from 


* Model 51 Explosimeter, manufactured by 
the Mine Safety Appliance Co. 
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a transport truck, the fire department 
flushes the street and the fire exchange 
notifies the treatment plant by phone. 
The plant personnel can then prepare 
to receive the gasoline that has been 
flushed from the street. 


Results 


From inspection results it has been 
found that only 0.75 per cent of the 
sewer manholes contained gas in ex- 
cess of 10 per cent of the lower ex- 
plosive limit. This, in the case of 
natural gas, is but a 0.6 per cent con- 
centration. However, it was soon dis- 
covered that when a manhole contained 
gas in concentrations as low as 5 per 
cent of the lower explosive limit, the 
various utility vaults in the area were 
usually explosive. 

This discovery proved to be a valu- 
able means of increasing the program’s 
effectiveness for it led to a cooperative 
with the meter 
readers whereby these men record the 


arrangement water 
presence of gas on a tear-out sheet that 
is turned the detection unit. 
The vaults are then tested with a com- 
bustible and a Wolf 
Hazardous vaults are reported 
to the gas companies. 


over to 
gas indicator 


lamp. 


The ‘‘Mayor’s safety committee’’ is 
used to stress the hazard of gas and the 
The 1957 


effectiveness of detection. 


letter stated: 


The 
B.V.’s 
meters, 
half of 

fter these were re ported 
they 
still hazardous or repairs not 
at the end of the year. It 


Industrial Wastes 
(brick vaults 
valves, ete.) 


Unit 
containing 
1956. 


indicated gas was 


tested 8&38 
water 
Almost 

present 

‘safe’’ by the 


re-checked and 


during 
these 
pas compant« s, were 
only 58 are 
finished is im 
ortant to this Unit to have the cooperation 
of the meter readers and line repair crews 
and to report all suspicious vaults to your 
supervisors and to see that this information 
is submitted to this Division. 


As indicated by the results obtained, 
95 per cent of the detection work in- 
The 


cooperative 


volves leaks in natural gas lines. 


gas companies are most 


2 || 
3 
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and follow up all reports with dili- 
gence. 


Plant Protection 


Protection for the plant and pump 
stations can be handled by instru- 
mentation. Accidental dumps, spills, 
and undetected conditions can be han- 
dled automatically by an alarm sys- 
tem. Accordingly, it is recommended 
that all pump stations be fitted with 
an automatic, indicating combustible 
gas indicator which will stop the 
pumps or perform other functions 
when high concentrations of volatiles 
are encountered. 

Treatment plants should be designed 
so as to ventilate the main interceptor 
outside the building. A screen room 
should be sampled to see if the at- 
mosphere contains explosive mixtures. 
The Cleveland plants are ventilated 
with auxiliary blowers. Favorable ex- 
perience has been recorded with one 
automatic combustible gas indicator. 


TIPS AND QUIPS 


This unit sounds a horn and starts the 
ventilating equipment. 


Summary 


1. Testing of sewers revealed that 
0.75 per cent of the manholes tested 
contained gas concentration in excess 
of 10 per cent of the lower explosive 
limit. 

2. In 45 per cent of suspicious vaults 
reported by water meter readers ex- 
plosive mixtures were detected. 

3. Repairs to leaks in the gas mains 
near the vaults resulted in virtual 
elimination of gas in the area. 

4. Routine sampling of sewers pre- 
vents a build-up of undetected gas. 

5. Detection of most accidental 
dumps is impossible. Only education 
of the public will solve this problem. 


Reference 
1. Barnes, G. E., ‘‘ Industrial Wastes or Gaso 
line Caused $2,500,000 Explosion.’’ 
Wastes Eng., 25, 11, 542 (1954). 


TIPS AND QUIPS 


Safety 

The 1958 catalog section of National 
Safety News is now available. This 
6l-page catalog is published by the 
National Safety Council. Safety man- 
uals, data sheets, pamphlets, leaflets, 
posters, signs, and films are briefly de- 
scribed and prices are given. 

Whether your staff is large or small 
this catalog should prove to be a valu- 
able addition to your reference shelf. 


Sniffing by Instrument * 

Since the dawn of time, the No. 1 
technique in smell research has been, 
of course, to smell—or what scientists 
call ‘‘organoleptic observation.’’ Hu- 
man beings, provided no head colds 
or emotional upsets interfere, ean ac- 
tually detect an odor produced by 
1 /25,000,000,000th of a drop (that is, 


* The Labo atory, a, Z. 38 (1958). 


4x 10°* gram) in one whiff (50 ec) 
of air. 

However, two Australian chemists 
recently took a 1/100th-milliliter sam- 
ple containing 1 part of diethyl ether 
in 10,000,000 parts of ethyl acetate 
and detected the ether with a sensi- 
tivity of 4x10" gram—without 
using their noses at all! They turned, 
instead, to ultra-sensitive gas chroma- 
tography instrumentation. So did the 
two Quartermaster Research and De- 
velopment Center chemists in Natick, 
Mass., who have finally solved the 64- 
year-old research riddle of why an 
onion smells (certain disulfides hitherto 
thought innocent). 

Throughout 1958, chemists—-evi- 
dently undaunted by that formidable 
natural competitor, the human nose— 
have been closing in on the secrets of 
scent. 
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FIGURE 1.—Pennsylvania’s award-winning “Clean Streams” exhibit. 


Clean Streams Exhibit 


The Pennsylvania Department of 
Ilealth’s exhibit on clean streams was 
awarded honors at the 86th an- 


American Public Health 


top 
nual meeting 
Association 

The exhibit, which shows the value 
of water pollution control, was one of 
eight selected by the judging board as 
outstanding from 150 technical and 
scientific entries 

igure 1 
blighted by 


Water pollution, can become attractive 


Pennsylvania’s display 


illustrates how an area, 
to both industry and sportsmen after 
pollution is eradicated through indus- 
trial waste and 


sewage 


treatment 
plants 


Chloride Determinations 


the Fisher Scientifie Com- 
pany announced availability of reagent- 


Recently 


Used di- 
rectly in a pH 2.0 solution containing 
the chloride, it yields mereurie chlo- 
ride and acid-chloranilate ion. The 
amount of the latter liberated is di- 
rectly proportional to the chloride ion. 
Fisher claims a micro chloride deter- 
mination ean be earried out in min- 
utes. <A further claim is that as little 
as 0.2 ppm chloride detected 
in the visible region. 


grade mercuric chloranilate. 


can be 


Photography 


The Buffalo, N. Y., Sewer Authority 
maintains a pictorial record of items 


of value and interest. 
struction work as well as photographs 


Pictures of con- 


for study and legal purposes are titled, 
filed, and indexed. Last year 294 pie- 
added to the permanent 
records of the Authority, bringing the 


tures were 
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th 
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otal 
total number of 
tn photographs on fil 

0 5,373. 1 file 
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Editorial 


Water pollution control is public 
business. Those who operate facilities 
require public support. In turn, the 
public expects results. 

It is as if the treatment works were 
at one end of a street and the public 
at the other. But this is a two-way 
street. At the other end must be an 
informed citizenry if pollution abate- 


ment is to continue. If the public is _ 


to be informed, the official in charge 
of the treatment works has an ines- 
capable responsibility. He must pre- 
sent his case clearly and frequently. 
He must account for past actions and 
bring meaning to his technical data. 
He must forecast new demands and 
initiate appropriate action, for waste 
treatment is never at a standstill. 

In connection with this responsi- 
bility, the annual report is a useful in- 
strument. Now, the annual report 
cannot be all things to all people. 
Hence if it is to be a report to the 
public, the publie should be able to 
understand it. Overwhelming the 
reader with technical terms and data 
is self-defeating and warmed-over re- 
ports from previous years are cast 
aside. This does not mean technical 
information must be excluded. It 
means, rather, that technical informa- 
tion must be incorporated skillfully so 
as not to detract from the major ob- 
jective. Reports are judged neither 
on length nor brevity; they are judged 
on substance and readability. 

Reports received at Federation 
headquarters (for which we are truly 
grateful) come in nearly every size, 
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shape, and color. They come from 
small and large plants located inside 
and outside the United States. In 
general, they are good, solid pieces of 
work that undoubtedly accomplish 
their purposes. 

Each year the number of new an- 
nual reports continues to increase, but 
the total is still woefully inadequate. 
Reports from industrial wastes treat- 
ment works seem severely cestricted in 
circulation. 

The Federation has for many years 
recognized the importance of annual 
reports. Specifically, the William D. 
Hatfield Award is based on the oper- 
ator’s achievements in the field of pub- 
lic relations and his outstanding an- 
nual report in addition to his general 
technical and administrative compe- 
tence. 

More reports are needed. The pub- 
lic needs to be informed for ‘‘ There is 
nothing as frightening as ignorance in 
action,’’ 

Even though all reports cannot be 
reported in detail, the receipt of all 
reports by the Federation is desirable. 
With the increase in plants, a contin- 
uous selection is necessary for report- 
ing in THis JourRNAL. In this issue a 
new method of preparing this infor- 
mation is presented as ‘‘Deeds and 
Data.’’ The aim of this presentation 
is to offer information on groups of 
plants in a more concise fashion. If it 
is well received by you, it will replace 
the ‘‘Interesting Extracts’’ used in 
previous issues. May we have your 
comment ? 


R. E. F. 


a 
x 
a 
| 
| 
= 
3 > 
we 
: 
4 
“ 


Reviews and Abstracts* 


How Radioactive Wastes Will be Han- 
dled at PWR. By J. R. La Pornte. 
Nucleonics, 15, 5, 114 (May 1957). 
Wastes from the PWR at Shippingport 

will vary and inelude activated corrosion 

products, fission products from possible 
fuel-element rupture, radioactively con- 
taminated tools, spent resins used in re- 
radioactivity from recirculated 
water, combustible wastes, radio- 

Design eriteria were such 

that nonvolatile wastes would be disposed 

of at concentrations not exceeding 10 per 


moving 


active gases, ete. 


cent of the MPC value listed for an un- - 


identified mixture of radioisotopes, and 
that sufficient storage capacity had to be 
provided for storage of radioactive gases 
for the maximum expected duration of a 
weather (five days used). To 
meet these criteria, the PWR waste system 
uses (a) natural decay, (b) concentration 
and storage, and (c) dilution. The details 
of handling specifie wastes are outlined. 
PHEA. 


inversion 


ConraD P. Straus 


The Effect of Contaminants on the Rate 
of Aeration of Water. By A. L. Down- 
ING, K. V. MetmMourne, AND A. M. 
Bruce. Jour. Appl. Chem. (Brit.), No. 
7, 590 (1957). 

Household detergents added to pure wa- 
ter to give a coneentration of anionie sur- 
face active agents of 1 to 15 ppm and agi- 
tated in different ways to give a wide initial 
coefficients showed that 
the exchange coefficients decreased rapidly 
up to 0.5 ppm surfactant concentration and 
then (reductions of 20 to 60 
The reduction in exchange co 
efficient depends in addition on the initial 
exchange coefficient and upon the way the 
agitated. The addition of alkyl 


range of exchange 


more slowly 
per cent). 


water Is 


aryl sulfonate to pure water in concentra- 
tions of 0.07 to 0.73 ppm reduced the ex- 
change coefficient by 40 per cent. 
Detergent-free treated by ac- 
tivated sludge and trickling filter when 
added in 10 per cent volume concentration 
to water and stirred in a reetangular vessel 
or flowing channel reduced the exchange 
coefficient by 5 to 25 per cent, depending 
on the Ten 
per cent of filter effluent added to water 
with a concentration of surface-active ma- 
terial of 0.2 ppm in the mixture and 
aerated as in the previous experiments 


sewage 


initial exchange coefficient. 


showed greater reductions in the exchange 
coefficient. Activated sludge effluent (13 
per cent by volume in clean water) with 
an ultimate detergent concentration of 1.2 
ppm decreased the exchange coefficient by 
26 per cent. 

H. HEUKELEKIAN 


Biological Oxidation of Sugar-Based De- 
tergents. By P. C. G. Isaac anp D. 
JENKINS. Chem. and Ind. (Brit.), p. 
976 (1958). 

The effect of the sugar-based detergents, 
Sucrodet D-600 and Sequol-260, on the up- 
take of dissolved oxygen from seeded BOD 
dilution water is studied. The presence of 
these detergents stimulates the uptake of 
oxygen, the stimulation inereasing with the 
amount of detergent added. 

Similar experiments with 10 ppm tetra- 
that 
this substance has no significant stimula- 


propylene-benzene-sulfonate show 
tory effect on the uptake of oxygen under 
these conditions. 

The experimental method is described 
and the results are expressed in graphical 
form. 

D. JENKINS 


* Please send to Federation headquarters all periodicals, bulletins, special reports, ete., 


which might be suitable for abstracting in THIS JOURNAL. 


Publications of publie health de- 


partments, stream pollution control agencies, research organizations, and educational institu- 


tions are particularly desired. Address such 


material: 


Federation of Sewage and Industrial 


Wastes Assns., 4435 Wisconsin Ave., N.W., Washington 16, D. C. 
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CONSTITUTION AND BYLAWS 


FEDERATION OF SEWAGE AND INDUSTRIAL 
WASTES ASSOCIATIONS 


Adopted January 15, 1941. As amended to February 4, 1958. 


CONSTITUTION 


ARTICLE I. Name 


The name of this organization shall be the Federation of Sewage and Industrial 
Wastes Associations, hereinafter designated as the Federation. 


ARTICLE II. Objectives 


The objectives of this Federation shall be: The advancement of fundamental and 
practical knowledge concerning the nature, collection, treatment and disposal of sewage 
and industrial wastes; the design, construction, operation and management of sewer 
systems and treatment works; the study, promotion and encouragement of improved 
sanitation of waterways; the correlation and strengthening of regional and state sewage 
and industrial wastes associations or conferences within or without the United States of 
America; the publication of a journal; and other relevant activities. 


ARTICLE III. Membership 


The membership of the Federation shall consist of regional or state associations or 
conferences, either within or without the territory of the United States of America, 
hereinafter designated as Member Associations, whose objectives and constitutions are in 
harmony with the purposes of this Federation, and of individuals or corporations as 
specified in the Bylaws, subject to the conditions and limitations preseribed in the Con- 
stitution and Bylaws of the Federation. 


ARTICLE IV. Organization 


Section 1. The affairs of the Federation shall be conducted by a Board of Control 
(hereinafter designated as the Board) under such rules as the Board may determine, 
subject to the specific conditions of this Constitution and Bylaws. 


Section 2. The officers of the Federation shall be a President, a Vice-President, a 
Secretary, and a Treasurer. 


Section 3. The Board shall consist of: 

(a) The President of the Federation. 

(b) The Vice-President of the Federation. 

(ec) The Treasurer of the Federation. 

(d) One Director to be appointed by and to represent each Member Association. 
One additional Director to be named by each Member Association which 
has maintained a total Active plus Corporate membership of 500 or more 
for the three preceding successive years ending on September 30. 
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(e) Six Directors-at-Large, of whom three are to be elected by the Board of 
Governors of the Water and Sewage Works Manufacturers Association, 
and three by the Directors representing the Member Associations. 

(f) The latest living Past President of the Federation. 


Section 4. The terms of office of the President, Vice-President, and Treasurer 
shall be one year, and the Directors three years, which terms shall start at the beginning 
of the last session of the Annual Meeting of the Board at which they are elected and 
continue until a successor qualifies. The Secretary shall be appointed by the Board 
for the term of office stated in the Bylaws. In the case of a vacaney in the office of 
President, the Vice-President shall act in his place for the unexpired term. In case the 
Vice-President cannot act, the latest living Past President shall do so. In the ease of a 
vacancy in the office of Treasurer or of any Director-at-Large representing Member 
Associations, the Executive Committee shall appoint an Active Member to fill such office 
for the unexpired term. Any vacancy occurring among the Directors-at-Large elected 
by the Manufacturers Association shall be filled by the Board of Governors of that 
Association. 

Secrion 5. The President shall be ineligible for re-election. The Vice-President 
and Directors shall not be eligible for reappointment or for re-election to the same 
office until at least one full term shall have elapsed after the end of their respective 
terms. 


Section 6. The President of the Federation shall be the Presiding Officer of the 


Board. 


Section 7. A quorum of the Board shall consist of a majority of its ex-officio 
members, Directors-at-Large, and those Directors representing Member Associations 
within the territory of the United States of America and of Canada. Any member of 
the Board, except the President, Vice-President, or Treasurer may designate a proxy to 
act for him if he is unable to attend a meeting in person. Such proxies shall be 
designated in writing by the absentee Board member from the same Member Association, 
or organization he represents. All such proxies shall be counted in determining a 
quorum. Only in the event of a lack of a quorum at an Annual Meeting shall the chair 
be authorized to appoint proxies and then only from the absentee Member Association or 
organization, if such representation is available. In no case shall any individual cast 
more than one vote. 


ARTICLE V. Nomination and Election of Officers and Directors 


Section 1. The Annual Meeting of the Board shall be held during the Annual 
Convention of the Federation on such day or days as may be decided by the Board. 
In event there is no Annual Convention of the Federation the Annual Meeting of the 
Board shall be in the office of the Federation on the third Saturday in October. Other 
meetings of the Board may be held as provided in the Bylaws. 

At the Annual Meeting the Directors representing the Member Associations shall 
meet under the chairmanship of the President of the Federation, and shall by a majority 
vote of all such Directors voting, elect a President, Vice-President, Treasurer and one 
Director-at-Large. Absent Directors may vote by proxy, in accordance with procedure 
defined in Article IV, Section 7 of this Constitution. Any candidate so elected shall be 
an Active Member of some Member Association and shall signify willingness to serve. 
Any candidate elected as President or Vice-President shall at some time previous to 
such election have been a member of the Board of Control. 


Section 2. One Director on the Board of Control to represent each Member As- 
sociation shall be elected by each Member Association. One additional Director is to be 
elected by each Member Association which has maintained a total Active plus Corporate 
membership of 500 or more, for the preceding three successive years ending on Sep- 
tember 30. Each Director so elected shall be an Active Member of the respective Mem- 
ber Association and in good standing at the time of his election. 

In the case of any Director, representing a Member Association, retiring for any 
eause before his term is completed, or who fails to remain in good standing in his 
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Member Association, the governing board of the Member Association shall designate 
his suecessor, who shall serve for the unexpired portion of his term. 


ARTICLE VI 


Except as specifically mentioned herein, this Constitution shall take effect im- 
mediately upon its adoption by the Board of Control. 


ARTICLE VII. Amendments 


Amendments to this Constitution may be made by a two-thirds vote of the total 
membership of the Board present or represented by proxy, notice of the proposed amend- 
ment having been given to each member of the Board and to the Secretary of each 
Member Association not less than sixty days in advance of the meeting, at which the 
said amendments are to be voted upon. 


BYLAWS 


ARTICLE I. Member Associations 


Section 1. Any regional or state association or conference, or other organization 
whose objectives and constitution are in harmony with those of the Federation, may be 
granted membership in the Federation by a majority vote of the Board; provided, that 
the constitution of the applicant association or conference has been examined and 
certified by the Board as being in accord with Article III of the Constitution of this 
Federation; and provided further, that certification shall be made by the association 
seeking admission to membership that the Constitution and Bylaws of the Federation 
are accepted by it. 


Section 2. If a group of Active and Corporate Members affiliated with the Federa- 
tion is part of an organization which has an interest in major fields other than sewage 
and industrial wastes, this group shall be established as the sewage and industrial wastes 
section of the organization and shall have its own constitution and bylaws provisions. 
The section shall be considered the official Member Association of the Federation. The 
officers and Director to the Federation of such section shall be Active Members. All 
officers of this section shall be elected by the section membership. The section or its 
executive committee shall have at least one meeting per year. 


Secrion 3. Member Associations may affiliate with or establish other associated 
groups as an adjunct to its over-all coverage of the sewage and industrial wastes field. 
Classification of membership for such affiliates shall be determined by the Member As- 
sociation but shall not include Associate Members or Sustaining Members which classes 
of membership are reserved to the Federation. The affiliated groups shall be repre- 
sented on the Exeeutive Committee of the Member Association. The affiliate’s President 
or Chairman, its Secretary, and its representative to the Member Association shall be 
Active Members. 


Section 4. Any Member Association may withdraw from the Federation at the 
end of any fiseal year by giving three months’ notice of such intention, provided that 
the dues of such Member Association in the Federation are fully paid up to time of 
withdrawal. 


Section 5. Any Member Association may be excluded from this Federation, at the 
pleasure of the Board, for non-payment of dues, as hereinafter provided, or for any 
change in its constitution that may bring it into conflict with the Constitution or Bylaws 
of the Federation. 


Section 6. Any change in the existing constitution or bylaws of a Member As- 
sociation shall be reported in full to the Secretary of the Federation within thirty days 
after its adoption by said Member Association. 
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ARTICLE II. Classification of Members 


Section 1. Membership of the Federation shall be composed of Member Associa- 
tions, Honorary Members, Associate Members and Sustaining Members. Membership 
in the Member Associations shall consist of Active Members, Corporate Members and 
such other members as shall be determined by the Member Association and as provided 
for in Article I, Section 3 of the Bylaws. Only Active Members and Corporate Mem- 
bers shall be certified to the Federation. 


Section 2. Without changing the basic concept of Federation membership, an 
Active or Corporate Member may identify himself as a member of the Federation of 
Sewage and Industrial Wastes Associations. 


Section 3. An Active Member shall be a superintendent, manager, operator, or 
employee of a sewage or industrial wastes system or treatment works; a professional 
engineer; a chemist, bacteriologist, biologist, or any qualified person professionally en- 
gaged or interested in the advancement of knowledge relating to the disposal or treat- 
ment of sewage and industrial wastes or improved sanitation of waterways. 


Secrion 4. A Corporate Member shall be a Sewerage Board, Department or Com- 
mission; Sanitary District; Department of Public Works handling sewerage; Industrial 
Corporation; National, State, District or Municipal Board or Department of Health; or 
other body, corporation or organization engaged or interested in at least one of the 
stated objectives of the Federation, and shall be entitled to one representative whose 
name shall appear on the roll of members and who shall have all the rights and privileges 
of an Active Member. This representative may be changed at the convenience and 
pleasure of the Corporate Member on written notice to the Secretary of the Member 
Association to which the Corporate Member is accredited. 


Secrion 5. An Honorary Member shall be a person of acknowledged eminence in 
one or more fields of activity within the scope of the stated objectives of the Federation. 
Candidates may be nominated by any Member Association or by a special committee 
appointed by the Board but can be elected only by favorable secret ballot vote of the 
Board. Two negative votes shall exclude. No election to Honorary Membership shall 
be made which would cause the total number of Honorary Members to exceed a ratio of 
one Honorary Member to every 350 Active Members. Not more than two Honorary 
Members shall be elected in any calendar year. Honorary Members shall be elected for 
life, shall pay no dues, and shall receive, without cost, all the publications of the Federa- 
tion that are distributed to its members. 


Section 6. An Associate Member shall be a person, firm, or corporation engaged 
in the manufacturing or furnishing of supplies, materials, or equipment for the construc- 
tion, operation or maintenance of sewage or industrial waste facilities, and shall be 
elected by affirmative vote of a majority of the Board after consideration of written ap- 
plication duly made to the Secretary. 


Section 7. A Sustaining Member shall be an individual or a corporation interested 
in the general objectives of the Federation. 


ARTICLE III. Dues 


Section 1. The status and dues of the different classes of members established by 
the Member Associations, as applied to their members, shall be as determined by the 
Member Association. 


Section 2. (a) For each Active Member the annual dues shall be as determined 
by the Board, payable in advance by the Member Associations 
to the Seeretary of the Federation. 

(b) For each Corporate Member the annual dues shall be as determined 
by the Board, payable to the Secretary of the Federation by 
February 1 of each year. 
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(c) For each Sustaining Member and each Associate Member the an- 
nual dues shall be as determined by the Board, payable to the 
Secretary of the Federation by February 1 of each year. 

(d) Corporate Members, Sustaining Members, or Associate Members 
whose dues remain unpaid on March 1 of any year may be 
dropped from membership on action of the Executive Committee. 

(e) The dues for Member Associations outside the United States of 
America and its territorial possessions shall be greater than the 
amounts hereinbefore specified by an amount to be fixed annually 
by the Board as equivalent to the added cost for mailing the 
Journal to such associations as compared with the average cost 
for mailing to members residing within these limits. 

(f) Active Members, paying full dues, and Corporate Members of 
Member Associations, and Associate and Sustaining Members of 

the Federation, in good standing, shall be entitled to one copy 

each of all publications that are distributed by the Federation to 
its members. 


Section 3. The fiscal year of the Federation shall begin on January 1, and annual 
dues shall be collectible on that date and shall have been paid before February 1. If 
the dues of any Member Association shall not have been paid by February 1, fifteen 
days notice of the dues in arrears shall be given to that association, after which time, if 
the dues remain unpaid, that association may be dropped from the rolls of the Federation 
on action by the Board, as provided in Article I, Section 3, of these Bylaws. 


Section 4. Any member, newly elected before June 30, shall pay full dues and 
shall be entitled to all the publications of the Federation that are distributed to its 
members during the year. Members elected after June 30 shall pay one-half the 
regular dues for that year, and shall be entitled to all of the publications distributed 
during the half year beginning July 1. 


Section 5. In transmitting dues to the Federation, each Member Association shall 
forward with them a list of the names, professional titles and correct mailing addresses 
of all members of all classes of the said Association who are in good standing and are 
entitled to receive the Journal or other distributed publications of the Federation during 
the ensuing year. 


ARTICLE IV. Duties of Officers and Directors 


Section 1. The President shall have general supervision of the affairs of the 
Federation, and shall preside at all conventions of the Federation and meetings of the 
Board. In his absence the Vice-President shall preside. Should both be absent the 
Board shall elect the Presiding Officer. The President shall be, ex-officio, a member of 
all committees. 


Section 2. The Vice-President shall assist the President in the performance of his 
duties, and act in his stead when required. 


Section 3. The Board of Control shall be the legal representative of the Federa- 
tion, and as such shall manage its affairs subject to the conditions and limitations pre- 
seribed in the Constitution and Bylaws; direct the investment and care of funds of the 
Federation; make appropriations for specifie purposes; appoint employees and fix their 
compensation; take measures to advance the interests of the Federation; and generally 
direct its business. The Board shall not incur indebtedness beyond the funds in the 
hands of the Treasurer and the Secretary. The Board shall hold a meeting during the 
Annual Convention. Other meetings shall be held at the call of the President, or on 
petition addressed to the Secretary and signed by ten or more members of the Board 
representing not less than seven Member Associations. Notice of all meetings shall be 
issued by the Secretary at least fifteen days in advance of such meetings to all members 
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of the Board and to the Secretary of each Member Association. In the event of a 
vacancy in the office of Secretary, notices of meetings will be issued by the President. 

At the Annual Meeting the Board shall appoint a Secretary to serve for a term of 
two years, unless removed for cause by the Board. 

Except as otherwise provided in the Constitution and Bylaws, all questions before 
the Board shall be decided by a majority vote of those present. 


Section 4. The Treasurer shall have charge of the funds of the Federation and 
eustody of its investments, if any. He shall pay bills against the Federation when 
certified by himself and the Secretary. He shall make a report for each calendar year 
at the Annual Meeting of the Board, showing receipts from the Secretary and other 
sources, the expenditures, the investments and other assets, and the liabilities of the 
Federation. He shall make such other reports as may be required by the Board. 

He shall be bonded at the expense of the Federation, and to an amount to be de- 
termined by the Board. 

He shall perform such other duties as may be assigned to him by the Board. 


Section 5. The Secretary shall be an Active Member and, under the direction of 
the President and the Board of Control, shall be the executive officer of the Federation. 
It shall be his duty to attend all conventions and meetings of the Board, prepare the 
business and duly record the proceedings thereof. He shall see that all monies due the 
Federation are carefully collected and without loss transferred to the custody of the 
Treasurer. He shall scrutinize all expenditures, shall certify to the accuracy of all bills 
and vouchers on which money is to be paid, and shall countersign checks drawn by the 
Treasurer against the funds of the Federation when such drafts are known by him to 
be proper and duly authorized by the Board. Once every three months he shall forward 
to each member of the Board a financial summary of receipts and disbursements, and 
at the Annual Meeting of the Board shall present a balance sheet of his books as of the 
31st of December and as of the 30th of September preceding the meeting, together with 
a report of the activities of his office. 

He shall have charge of the books and records of the Federation, including lists of 
members of the Federation and subscribers to the Journal. He shall have charge of the 
mechanical production and distribution of the Journal and other publications of the 
Federation, and shall handle all financial matters connected therewith. 

He shall be bonded at the expense of the Federation, and to an amount to be de- 
termined by the Board. 

The books of the Federation shall be audited annually at the expense of the Federa- 
tion by public accountants to be appointed by the Board. 

In the event that the Secretary or Treasurer shall be unable to sign checks against 
the funds of the Federation, the President or Vice-President shall be authorized to 
countersign such drafts in his stead. 


Section 6. The Secretary shall serve as Editor of all publications of the Federa- 
tion and shall receive all manuscript copy and prepare it for publication. He shall 
have the authority to return to the author for correction, or to reject entirely, any manu- 
script which may be in bad condition, illegible, or clearly deficient in respect to composi- 
tion, subject matter or supporting data, or otherwise conspicuously deficient or unfit for 
publication. He also shall have the authority to reject any manuscript which is designed 
to promote commercial interests. He shall be a member of the Publications and Program 
Committee and of the Committee on Sewage and Industrial Wastes Practice. Decisions 
of the Editor relative to rejection of manuscripts shall be subject to appeal to the 
Publications and Program Committee. 


ARTICLE V. Conventions of the Federation 


The Annual Convention of the Federation shall be held at a time and place selected 
by the Board, preferably in the month of October. All conventions and meetings shall 
be conducted according to “Roberts Rules of Order,” except where provisions to the 
contrary are noted in any Article herein. 
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Each member and guest present at any of the conventions of the Federation shall 
pay a registration fee of such amount as may be determined by the Executive Committee. 


ARTICLE VI. Committees 


Section 1. There shall be an Executive Committee of seven members consisting of 
the President, Vice-President, immediate Past President and four Directors. This com- 
mittee shall be chosen by the Board at its Annual Meeting. The President of the Federa- 
tion shall be Chairman, and the Secretary of the Federation shall act as Secretary of 
the committee. In the absence of the President, the Vice-President shall preside. The 
duties of this committee shall be to direct the administrative work of the Federation and 
carry out the policies of the Board between meetings of the latter. A quorum of the 
committee shall be four members. 


Section 2. A Publications and Program Committee shall be appointed by the 
Board at its Annual Meeting. It shall consist of the Secretary and four or more Active 
Members of which at least three shall be Members-at-Large. The Publications and 
Program Committee shall arrange the technical programs for the Annual Convention 
of the Federation. The committee shall prepare general rules waich, after approval by 
the Board, shall control the preparation, presentation, acceptaxee and publication of 
papers and shall have general supervision of such other matters of similar nature as the 
best interests of the Federation may require. 


Section 3. An Organization Committee of five Active Members of which at least 
three shall be Members-at-Large shall be appointed by the Board at the Annual Meeting. 
The Organization Committee shall examine and report to the Board on application for 
membership in the Federation and also serve in the encouragement of the formation of 
new regional or state associations or conferences eligible for membership, as well as 
serving in an advisory capacity in other matters of a similar nature as the best interest 
of the Federation may require. 


Section 4. A Sewage and Industrial Wastes Practice Committee consisting of the 
Editor and four or more Active Members of which at least three shall be Members-at- 
Large shall be appointed by the Board at the Annual Meeting. 

Any publication which undertakes to establish in the name of the Federation, pro- 
fessional or technical standards shall be submitted by this committee to the Board for 
approval, 

It shall give notice by publication to the membership of all such approved standards 
and publications. 


It shall appoint such subcommittees as it may deem necessary to carry on its work. 


Section 5. There shall be a Research Committee of five or more Active Members 
of which at least four shall be Members-at-Large. 

The Research Committee shall be charged with the duty of stimulating and co- 
ordinating research work among the various Member Associations, and of cooperating 
with other organizations in the promotion of research work. 


Section 6. There shall be a Finance Committee of five members consisting of the 
President, the latest living Past President, the Treasurer, and two Members-at-Large, 
one of whom shall be appointed Chairman and the other Vice-Chairman. The com- 
mittee shall present at the Annual Meeting of the Board a budget of estimated expenses 
of the Federation, including publications, for the ensuing year. On the adoption of the 
budget by a majority vote of the Board members present, expenses of the Federation 
shall be limited, as far as may be practicable, within the amounts prescribed in said 
budget. 

The committee shall also function in a general advisory capacity to the Board and 
to the Executive Committee in all matters relating to finances of the Federation. 


Section 7. There shall be a Committee on Standard Methods of Sewage and In- 
dustrial Wastes Analysis of five or more Active Members of which at least four shall be 
Members-at-Large. 
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The committee shall be charged with the duty of developing, perfecting and modify- 
ing standard methods for the analysis of sewage and industrial wastes and of sludges or 
by-products therefrom, and of cooperating with other organizations interested and en- 
gaged in similar work. 


Secrion 8. There shall be a Committee on Industrial Wastes consisting of five or 
more Active Members of which at least four shall be Members-at-Large. 

The committee shall be charged with the duty of stimulating interest in, and of being 
of service to industry in the varied problems encountered in the industrial wastes field, 
ineluding cooperation between Member Associations, and other organizations and 
agencies. 


Section 9. Each of the Committees listed in the preceding Sections shall at the 
time of appointment, include a Vice-Chairman. 


Section 10. All of the Chairmen and members of the Committees named in Sec- 
tions 2, 3, 4, 5, 6, 7 and 8, of this Article shall be appointed annually by nomination of 
the President and confirmation by the Board of Control. The Chairman shall sit in 
meetings of the Board of Control with full privilege of discussion. None of these 
Chairmen shall serve more than five years in succession. 


Section 11. There shall be a General Policy Committee consisting of the Presi- 
dent, the three preceding living Past Presidents; and one member representing the Water 
and Sewage Works Manufacturers Association. The member of the Committee repre- 
senting the Water and Sewage Works Manufacturers Association shall be nominated by 
that Association’s Board of Governors subject to acceptance by the Board of Control. 
The Chairman of the General Policy Committee shall be the immediate Past President 
of the Federation, who is, ex-officio, a member of the Board. 

The General Policy Committee shall consider subjects referred to it by the Board, 
by the Executive Committee of the Board, or by the President; which subjects have to 
do with general or long-term policies of the Federation. 

The recommendations or statements of policy formulated by the General Policy 


Committee upon any question referred to it, shall be reported to the Board for considera- 
tion and further action. 


Section 12. There shall be a Committee on Nominations consisting of the five 
latest living Past Presidents, the senior member of which, in point of service, shall serve 
as Chairman. 


Section 13. The Board shall appoint such other committees as may be necessary 
to carry on the work of the Federation. 


Section 14. The reports and recommendations of all committees of the Federation 
shall be subject to approval by the Board. 


Section 15. Members-at-Large are Active Members who are not members of the 
Board. 


ARTICLE VII. Publications 


All publications of the Federation shall be issued under the direction of the Board 
and shall be copyrighted as far as is practicable and proper. 


ARTICLE VIII. Amendments 


The Board of Control may amend these Bylaws in any manner not inconsistent with 
the Constitution by the two-thirds vote of those voting at any meeting of the Board or 
by sealed letter ballot, providing that a copy of such proposed amendment has been 
mailed by the Secretary to each member of the Board and to the Secretary of each 
Member Association at least thirty days prior to such meeting or letter ballot. 
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1958-59 OFFICERS 
President: W. D. Hatfield 
Vice-President: Mark D. Hollis 
Treasurer: A. H. Niles 
Executive Secreta: “-Editor: R. E. Fuhrman 


Advisory Editor: F. W. Mohlman 


PAST PRESIDENTS 


1941-42 R. E. Fuhrman 

George J. Schroepfer........... 1942-43 Earnest Boyce 

John K. Hoskins 1945-46 


HONORS AND AWARDS 


Honorary Members 


The qualifications for Honorary membership in the Federation are set forth in Article 
IT, Section 4 of the Bylaws. Honorary Members are elected upon recommendation of a 
committee comprising the President and four latest Past Presidents, the senior Past Presi- 
dent as chairman, in accordance with a policy adopted by the Board of Control on October 
23,1943. Honorary Members elected to date are as follows: 


*Arthur S. Bedell 94: Harold Warner Streeter........... 1953 
Charles Gilman Hyde.............. 1943 Gordon Maskew Fair.............. 1955 
*Howard Eugene Moses 94: 1956 
William John Orchard............. 1946 EK. Sherman Chase 

F. Wellington Gilereas............. 1948 George J, 

Wilford Willis DeBerard........... 1950 


The Harrison Prescott Eddy Medal 


The Harrison Prescott Eddy Medal is awarded annually to a member of any Mem- 
ber Association of the Federation for outstanding research contributing in important 
degree to the existing knowledge of the fundamental principles or processes of sewage 
treatment, as comprehensively described and published during any stated year in SEWAGE 
AND INDUSTRIAL Wastes. The award commemorates Harrison Prescott Eddy, a famous 
engineer and a pioneer in the art of sewage treatment. 


* Deceased. 
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Past recipients of the award are: 


1946 Gotaas, Harvey F. Ludwig, and 
Richard Pomeroy and 1954 
Vy a 1947 William J. Katz, William L. Lea, 
F. W. Kittrell and and Gerard A. Rohlich........... 1955 
O. W. Koehtitaky, dr..... 06008005 1948 G. J. Schroepfer, W. J. Fullen, 
Peter S. S. Dawson and W. N. Grune, J. V. Carter, Jr., 
George S. Benton, John C. Geyer, W. E. Budd and 
Wen-Hsiung Li, and Knut K. George F. Lambeth............. 1958 


The George Bradley Gascoigne Medal 


The George Bradley Gascoigne Medal is awarded annually to a member of any Member 
Association of the Federation for outstanding contribution to the art of sewage treatment 
works operation through the successful solution of important and complicated opera- 
tional problems, as comprehensively described and published during any stated year in 
SEWAGE AND INDUSTRIAL Wastes. This award is in memory of George Bradley Gascoigne, 
a prominent consultant from 1922 to 1940, who demonstrated an unusual interest in 
matters of sewage works operation. 


Past recipients of this award are: 


James T. Lynch and Uhl T. Mann...1944 1952 
1945 W. N. Wells and Clarence H. Sherer 1953 
LeRoy Winfield Van Kleeck........ 1946 Robert Ditmar Bargman........... 1954 


The Charles Alvin Emerson Medal 


The Charles Alvin Emerson Medal is awarded annually to a member of any Member 
Association of the Federation “for outstanding service in the sewerage and sewage treat- 
ment works field, as related particularly to the problems and activities of the Federation 
of Sewage and Industrial Wastes Associations in such terms as the stimulation of mem- 
bership, improving standards of operational accomplishments, fostering fundamental 
research, ete.” This award honors Charles Alvin Emerson, who served as President of 
the Federation from 1928 to 1941 and became its first Honorary Member. 


Past recipients are: 


Floyd William Mohlman........... 3 *Howard Eugene Moses............. 1951 


1944 ‘*Frank Woodbury Jones............ 1952 
F. Wellington Gilcreas............. 1908. “Charles ©. 1954 
LeRoy Winfield Van Kleeck........ 1948 1956 


* Deceased. 
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The Industrial Wastes Medal 


The Industrial Wastes Medal was established in 1949 to be awarded annually in the 
form of a plaque for the most outstanding contribution by an industrial employee on any 
aspect of industrial wastes control, as published in SzewaGe anp INDUSTRIAL WASTES 
during the year preceding the award. 


Past recipients are: 


Roy F. Weston, Robert G. Merman, Kenneth S. Watson 
and Joseph G. DeMann 9: Charles R. Griffith 
Bruce W. Dickerson 9 F. E. Dryden, P. A. Barrett, J. C. 
Robert J. Austin, Roy N. Giles, C. Kissinger, and W. W. Ecken- 
T. Nicholson, and F. W. Sciene- 


The Kenneth Allen Award 


From 1943 through 1948, meritorious personal service to Member Associations was 
recognized by the Kenneth Allen Award. The award was retired in 1948. 


Recipients of this award have been: 


Harry Thornton Calvert (ISP) Edward P. Molitor (N.J.) 
Edward F. Eldridge (Mich.) Robert S. Phillips (N.C.) 

John Kurtz Hoskins (Fed.) Alfred Henry Weiters (Iowa) 
Fred Merryfield (Pac. N.W.) William Homer Wisely (Cen. St.) 


Albert Edward Berry (Can.) Charles A. Holmquist (N.Y.) 
Van Porter Enloe (Ga.) Dana Ewart Kepner (Rky. Mtn.) 
Albert Legrand Genter (Md.-Del.) Leon Benedict Reynolds ( Calif.) 
F. Wellington Gilereas (N. Eng.) Wilson Waldo Towne (Dak.) 


"Howard Eugene Moses ( Pa.) Frederick Holman Waring (Ohio) 
George S. Russell ( Mo.) Joe Williamson, Jr. ( Fla.) 
Dario Travaini ( Ariz.) Murray Alderson Wilson (IKans.) 


Kk. J. M. Berg (Tex.) Harold Benedict Gotaas (N.C.) 
Frank E. DeMartini ( Fed.) William P. Hughes (Pace. N.W.) 
John R. Downes (N..J.) Theodore R. Lovell (Towa) 
Thomas J. Doyle ( Mich.) George W. Martin (Cen. St.) 
John Henry Garner (ISP) 


William T. Knowlton (Calif.) Wellington Donaldson (N.Y.) 

Floyd W. Pinney (Dak.) Henry J. Darcey (Okla.) 

Gilbert R. Frith (Ga.) Carroll H. Coberly (Rky. Mtn.) 
Clarence E. Keefer (Md.-Del.) William Storrie (Can.) 

Stuart E. Coburn (N. Eng.) William Merriman Cobleigh (Mont.) 


George W. Marx ( Ariz.) KF. Dean Stewart (Ohio) 
David Bryon Lee (Fla.) Francis deSales Friel (Pa.) 
William Q. Kehr (Mo.) 


* Deceased. 
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The Arthur Sidney Bedell Award 


Kstablished in 1948, the Arthur Sidney Bedell Award acknowledges extraordinary 
personal service to the Member Associations of the Federation. Each Member Associa- 
tion is privileged to name one of its members to receive the award, which may be earned 
by organizational leadership, administrative service, membership activity, stimulation of 
technical functions, or similar participation. The frequency of nomination varies from 
annually to once in three years, depending on membership. The award is named for the 
second President of the Federation, who exemplified its purpose by his long devotion and 
contribution to the affairs of the New York State Sewage Works Association (now the 
New York Sewage and Industrial Wastes Association). 


Past recipients follow: 


1949 


Harry P. Croft (N.J.) William Thomas Lockett (ISP) 


Vietor Mareus Ehlers (Tex.) William McKinney Piatt (N.C.) 
R. Paul Farrell (Ky.-Tenn.) Walter Asa Sperry (Cen. St.) 
Carl Edwin Green (Pac. N.W.) Harold Warner Streeter (Fed.) 
Frederick Leon McDonald ( Ark.) John L. Strelow (Iowa) 


Leland Bradney (Dak.) Edward Alexander Reinke (Calif.) 


John Chester Brigham (N.Y.) Frank 8. Taylor (Okla.) 

Herbert B. Foote (Mont.) LeRoy Winfield Van Kleeck (N. Eng.) 
L. L. Hedgepeth (Va.) William Hugh Weir (Ga.) 

Theodore J. Lafreniere (Can.) Leonard Oliver Williams, Jr. (Rky. Mtn.) 


Robert G. MeCall (W. Va.) Abel Wolman (Md.-Del.) 


1951 


Roy Binder (Kans.) Arthur H. Niles (Ohio) 
John Clinton Clark (Ala.) Charles Henry Trusler (ISE) 
John Raymund Hoffert (Pa.) Harold W. Yost (Ariz.) 
John Robertson Hoy (Fla.) Francis M. Veatch ( Mo.) 


1952 


Don E. Bloodgood (Cen. St.) Winfred S. Mahlie (Tex.) 


Herman Glenn Baity (N.C.) Clarence Theodore Mudgett (Mich.) 
Paul Bolton (Towa) Walter F. Freeborn (ISP) 

P. N. Daniels (N.J.) Harrison Hale ( Ark.) 

Francis W. Kittrell (<y.-Tenn.) George Ashby Rhame (S8.C.) 


Ray E. Koon (Pae. N.W.) 


1953 


Robert James Auld (P.R.) Donglas L. McLean (Can.) 


Charles G. Caldwell (Rky. Mtn.) Walter E. Merrill (N. Eng.) 
Nathan M. deJarnette (Ga.) Fred F. Palmer ( Mont.) 
Anthony J. Fischer (N.Y.) Kugene C. Meredith (Va.) 
Ralph E. Fuhrman (Md.-Del.) Henry W. Speiden (W. Va.) 
Quintin B. Graves (Okla.) Arthur T. Wintersgill ( Calif.) 


John B. Kleven ( Dak.) 


* Deceased. 
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1954 


Arthur N. Beck ( Ala.) Leland A. Talbot (Kans.) 
Merle V. Ellis ( Ariz.) Charles A. Haskins (Mo.) 
John W. Wakefield ( Fla.) 
Max Priiss (Germany) 

Gilbert T. Cotterell (ISI) 


Theodore C. Schaetzle (Ohio) 
Bernard Bush (Pa.) 
Arnold Hoerler (Swiss) 


1955 


C. H. French ( Ark.) William F. Rapp (Nebr.) 
Frederick G. Nelson (Calif. ) Henry Van Der Vliet (N.J.) 
George J. Schroepfer (Cen. St.) R. C. Sweeney (N.Y.) 

Carl E. Schwob ( Fed.) P. D. Davis (N.C.) 

Leo Holtkamp (lowa) Emil C. Jensen (Pae. N.W.) 
. T. Hambleton (ISP) T. R. Haseltine (Pa.) 
Herman D. Regan (Ky.-Tenn.) W. T. Linton (S.C.) 

James L. Love (La.) Nils Westberg (Sweden) 
Thomas J. Powers ( Mich.) J. H. Sorrels ( Tex.) 


Arthur G. Pickett (Calif.) ( 
Ray J. Desmarais (Can.) 
W. W. Mathews (Cen. St.) 
John EK. Kiker, Jr. ( Fla.) Karl Devendort (N.Y.) 
Bruce M. MeDill (Ohio) C. H. Young (Pa.) 

Luis Ramos Robles (P.R.) Harry K. Gidley (W. Va.) 
Wi im J. Bishop (Okla.) hard Messer ( Va.) 


harles E. Drummond, Jr. (Ga.) 
Rodney Preator ( Mont.) 
Steven M. Hurley, Jr. (N. Eng.) 


W. McLean Bingley (Md.-Del.) 


Joseph L. Crockett ( Ala.) Robert A. Greene ( Mich.) 

Leigh Owen Gardner ( Ariz.) Lindon J. Murphy (Mo.) 

Alvin A. Appel (Calif.) Henry F. Munroe (N. Eng.) 
Gordon Henry Baker (Can.) Louis J. Fontenelli (N.J.) 

O. J. Muegge (Cen. St.) Raymond W. Hess (N.Y.) 
David B. Smith ( Fla.) Carl D. MeGuire (Ohio) 
Kriedrich Wilhelm Sierp (Germany) Robert O. Sylvester (Pae. N.W.) 
Mvron K. Nelson (Kans.) Howard T. Reuning ( Pa.) 


I. W. Allen (ISP) Donald M. Pierce ( Mich.) 
Clarence S. Anderson (Can.) George S. Rawlins (N.C.) 
Ralph H. Baker, Jr. ( Fla.) Raymond R. Ribal ( Calif.) 
S. Lear Jones (Ky.-Tenn. T. E. Robertson (S.C.) 
Robert S. Shaw 

Victor J. Lechtenbere ( Nebr.) H. S. Smith (lo 

Klof Liungholm (Sweden) Kenneth H. Spies 

Uhl T. Mann (N.Y.) Aa 
Roger Moehlman (Tex.) 


C. W. Oxford (Ark.) 


C. C, Larson (Cen. St.) 


. Szabo (La.) 


Roy F. Weston ( Pa.) 


* Deceased. 
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The William D. Hatfield Award 


For the years 1946 through 1954, the William D. Hatfield Award recognized out- 
standing annual sewage works operation reports. After the first year, awards were 
made on the basis of plants serving (I) less than 10,000 population, (II) populations of 
10,000 to 100,000, and (III) populations of more than 100,000. 

This award was revised so that since 1956 it has been given for outstanding works 
operation. At that time, the frequency of this nomination was changed to correspond 
with the Bedell Award which is given each year, alternate years, or each third year, 
depending on the number of members within the Member Association. 


Recipients of this award have been: 


1946 1956 
Walter M. Kunsch Murray B. McKinnie (Calif.) 
I. G. Knoebel (Cen. St.) 
1947 F. W. Crane (N.Y.) 
F. E. Peterson (I) Arthur D. Caster (Ohio) 
John R. Szymanski (IT) Curtis L. Glenn (Okla.) 
Warren H. Sleeger and George J. Robert Bolenius (Pa.) 
Schroepfer (IIT) A. F. Chamblin ( Va.) 
George F. Craemer (N. Eng.) 
1948 Robert E. Simon (Fla.) 
F. Ek. Peterson (1) Gordon Remsburg (Md.-Del.) 


Thomas T. Hay (II) 
Kerwin L. Mick (IIT) 


1957 


Owen D. Waldrep (Ala.) 


1949 Edward E. Bayze (Ariz.) 
Russell D. Craun (I) Edward 0. Sampson (Calif.) 
George W. Martin (II) Douglas J. Davidson (Can.) 
Thomas T. Hay (IT) Ronald A. Kronewitter (Cen. St.) 

Clifford M. Courson (F la.) 

1950 Lyle Cunningham (Kans.) 
William L. Edwards (1) J.C. Marshall ( Mich.) 
Walter A. Sperry (II) Walter C. Anderson (N. Eng.) 
John R. Szymanski (IT) Anthony J. Maeri (N.J.) 
John W. Johnson (III) Uhl T. Mann (N.Y.) 

1951 Andrew J. Wahl (Pac. N.W.) 


King H. Hendrickson (Pa.) 
William L. Edwards (1) 


J. E. Meers (II) 1958 

John R. Szymanski (IT) S. L. Allison (Tex.) 

George H. Craemer (III) Carl Alm (Sweden) 

Kerwin L. Mick (IIT) William S. Applegate (N.J.) 


Walter T. Blackman, Sr. (Ky.-Tenn.) 
Loren Brannen ( Nebr.) 
1954 John L. Brown (N.C.) 


Frank M. Gibson (S.C.) 
Uni Charles Hicks (Can.) 


1952-3; no award. 


J. E. Meers (II) Melvin F. Klemmick (Calif.) 
C. W. Christenson (Indus.) John ©. Laird (N.Y.) 
1955; no award. Paul N. Longley (Pa.) 


Kenneth Mathews (Pae. N.W.) 
Kerwin L. Mick (Cen. St.) 

Dan Millender ( Ark.) 

Stanley J. Mogelnicki (Mich.) 
M. F. Neuzil (Lowa) 
Daniel J. Raye (Fla.) 
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Membership Prizes 


Prizes for membership activity in its various Member Associations have been awarded 
by the Federation since 1943. The numerical prize is given to the Member Association 
having the greatest numerical increase in membership during the year ending September 
30 of the award year. The percentage prize is given for the greatest percentage increase 
in membership during the same period. The following Member Associations have re- 
ceived these prizes: 


Association Association 


Num. % Year Num. 


Cen. St. "ed. 1951 Mich. 

Cen. St. ; 1952 Cen. St. 

Can. Ariz. 1953 Calif. 

Can. cla. 1954 Pa. 

ISP 14 1955 Mich. 

Pa. . Va. 1956 Cen. St. Ky.-Tenn. 
Ohio . 1957 Fla. Rky. Mtn. 
Iowa 1958 Mich. P. R. 


The Quarter Century Operators’ Club 


The Quarter Century Operators’ Club is an informal group comprising Active or 
Corporate Members of any Member Association who had been engaged in sewage treat- 
ment works operation, on a full-time resident basis, twenty-five years prior to the date 


of their admission into the Club. The Club was created in 1941 under the sponsorship 
of Frank Woodbury Jones, who served as its first registrar. The present registrar is 
Henry Van Der Vliet. 


Philip Artese 
Harry M. Beaumont 
Don E. Bloodgood 
Floyd G. Browne 
Raymond G. Case 
E. Sherman Chase 
Morris M. Cohn 
John W. Collom 
Rodney E. Cook 

P. N. Daniels 


Nicholas De Haas, Sr. 


Earl Devendorf 
Joel Clifford Dillard 
M. S. Fitzsimmons 
George E. Flower 
Harry M. Freeburn 
D. Fry 

G. L. Fugate 

Ralph E. Fuhrman 


Arnold H. Goodman 
Michael A. Groen 
William P. Gyatt 
Wm. C. Hamm 
Herbert W. Hansen 
George I. Hanson 
T. R. Haseltine 
William D. Hatfield 
Harry J. Krum 

Roy S. Lanphear 
Carl C. Larson 
Harry C. Lewis 
John V. Lewis 
George S. Long 
Winfield S. Mahlie 
C. D. McGuire 
Edwin C. McKeeman 
E. F. Miltner 

C. T. Mudgett 


E. L. Nance 

I. H. Nevitt 

Arthur H. Niles 
Andrew Palmer 

John R. Palmer 

Wm. A. Ryan 
Theodore C. Schaetzle 
Glenn Searls 

Willard R. Smith 
Walter A. Sperry 

H. W. Streeter 

John Struss 

Myron W. Tatlock 

S. L. Tolman 

John C. Truax 
Henry Van Der Vliet 
Edwin B. Wagner 
Osear Ward 

Charles FE. Wheeler, Jr. 
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DIRECTORY OF COMMITTEES 


ANNUAL MEETINGS AND CONVENTIONS 


No. Location Date No. Location Date 


1 Chicago, TIL." Oct. 16, 1928 16 Chicago, Ill. Oct. 21-23, 1943 
2 New York, N. Y.* Jan. 18, 1929 17 Pittsburgh, Pa. Oct. 12-14, 1944 
3 New York, N. Y.* Jan. 14, 1930 18 Chieago, Ill.* Oct. 17-18, 1945 
4 New York, N. Y. Jan. 22, 1931 19 Toronto, Ont., Can. Oct. 7-9, 1946 
5 New York, N. Y.* Jan. 22, 1932 20 San Francisco, Calif.{ Jul. 21-24, 1947 
6 New York, N.Y.“ Jan. 19, 1933 Philadelphia, Pa.* Oct. 10, 1947 
7 New York, N. Y.* Jan. 18, 1934 21 Detroit, Mich. Oct. 18-21, 1948 
8 New York, N. Y.* Jan. 18, 1935 22 Boston, Mass. Oct. 17-20, 1949 
9 New York, N. Y.* Jan. 16, 1936 23 Washington, D. C. Oct. 9-12, 1950 
10 New York, N. Y.* Jan. 22, 1937 24 St. Paul, Minn. Oct. 8-11, 1951 
11 New York, N. Y.* Jan. 21, 1938 25 New York, N. Y. Oct. 6-9, 1952 
12 New York, N. Y.* Jan. 20, 1939 26 Miami, Fla. Oct. 13-16, 1953 
13 New York, N. Y.* Jan. 18, 1940 27 Cincinnati, Ohio Oct. 11-14, 1954 
Chicago, IIl.t Oct. 3-5, 1940 28 Atlantic City, N. J. Oct. 10-13, 1955 
14 New York, N. Y.* Jan. 15, 1941 29 Los Angeles, Calif. Oct. 8-11, 1956 
New York, N. Y.t Oct. 9-11, 1941 30 Boston, Mass. Oct. 7-10, 1957 


15 Cleveland, Ohio Oct. 22-24, 1942 31 Detroit, Mich. Oct. 6-9, 1958 


* Annual business meeting of Board of Control only. 
+ Convention of membership-at-large only. 


DIRECTORY OF COMMITTEES 
1958-59 
CONSTITUTIONAL COMMITTEES 
(See Article VI of Bylaws) 


Executive Committee of the Board of Control 
W. D. Hatfield, Chairman 
M. D. Hollis, Vice-Chairman 


W. W. Gillespie H. 8. Kline H. L. Thompson 
G. E. Hauer kK. S. Watson 


Publications and Program Committee 


The Publications and Program Committee arranges the technical programs for the 
annual conventions of the Federation and has general supervision of all publications of 
the Federation. 


George E. Symons, Chairman 


Paul Haney, Vice-Chairman 


C. S. Anderson E. Hurwitz EK. A. Pearson 
H. H. Black R. S. Ingols W. W. Saxton 
R. E. Fuhrman H. S. Kline D. F. Smallhorst 
EK. F. Gloyna D. B. Lee kK. S. Watson 


J. B. Hanlon L. F. Oeming RK. F. Weston 
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Organization Committee 


The Organization Committee examines and reports to the Board on applications for 
membership in the Federation and endeavors to encourage the formation of new regional 
associations or conferences eligible for membership. 


J. W. Wakefield, Chairman 


B. A. Poole, Vice-Chairman 


Grant Howell W. Q. Kehr W. W. Saxton 


Sewage and Industrial Wastes Practice Committee 


The Sewage and Industrial Wastes Practice Committee reviews and directs for pub- 
lication any resolution, report, or publication which establishes professional or technical 
standards in the name of the Federation. The following Manuals of Practice have been 
published under the direction of the committee : 


No. 1—Safety in Wastewater Works (1959) 

No. 2—Utilization of Sewage Sludge as Fertilizer (1946) 

No. 3—Municipal Sewer Ordinances (1949, Reprinted 1957) 

No. 4—Chlorination of Sewage and Industrial Wastes (1951) 

No. 5—Air Diffusion in Sewage Works (1952) 

No. 6—Units of Expression for Wastes and Waste Treatment (1958) 
No. 8—Sewage Treatment Plant Design (1959) 


Morris M. Cohn, Chairman 
D. E. Bloodgood, Vice-Chairman 


. D. Bargman M. S. Hilbert D. M. Pierce 
T. W. Clapham EK. R. Howard M. L. Robins 
). A. Farmer C. E. Keefer H. S. Smith 
. E. Fuhrman F. W. Mohlman L. W. Van Kleeck 
. W. Haywood A. H. Niles F. M. Veatch 
H. FE. Orford J. J. Wirts 


Subcommittee on Sewer Maintenance 
This subcommittee of the Sewage and Industrial Wastes Practice Committee has been 
directed to develop a Manual of Practice on “Maintenance of Sewers and Appurtenant 
Structures.” The first draft of the manual is in preparation. 
T. W. Clapham, Chairman 
A. A. Appel, Vice-Chairman 


N. S. Bubbis M. B. Nixon Sydney Preen 
H. J. Graeser G. M. Olewiler C. S. Seabrook 
J. L. Klamm L. E. West 


Subcommittee on Standardization of Units 


This subcommittee of the Sewage and Industrial Wastes Practice Committee has been 
assigned to develop an approved schedule of units to be used in the reporting of plant 
operation and laboratory data. A committee of about forty members is engaged in 
revising a preliminary draft. 


H. E. Orford, Chairman 
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Sewage and Industrial Wastes Practice Committee (Cont.) 


Subcommittee on Trickling Filters 


This subcommittee of the Sewage and Industrial Wastes Practice Committee is engaged 
in the development of a Manual of Practice to be entitled “Trickling Filters—Their 
Characteristics and Loadings.” 


H. S. Smith, Chairman 


B. F. Hatch H. F. Seidel 
Kenneth V. Hill Wm. E. Stanley 


Subcommittee on Paints and Protective Coatings 


This subcommittee has the function of assembling experience and data on paints and 
protective coatings used in sewage works, to be presented with recommendations in the 
form of a manual. The subcommittee was created in 1946 and the first draft of the 
manual is now being prepared for critical review. 


M. L. Robins, Chairman 


Virgil Anderson L. S. Kraus F. W. Pinney 
J. W. Johnson K. L. Mick Walter A. Sperry 


Subcommittee on Vacuum Filtration of Sludge 


This subcommittee was created in 1951 for the purpose of developing a Manual of 
Practice on vacuum filtration of sewage sludge. 


Ek. R. Howard, Chairman 


E. B. Cobb W. E. Stanley 
J. D. MeDonald L. W. Van Kleeck 


Subcommittee on Operation of Sewage Plants 


This subcommittee was created in 1953 for the purpose of developing a Manual of 
Practice on sewage plant operation. 


D. M. Pierce, Chairman 


A. P. Troemper, Vice-Chairman 


Ben Benas R. E. Fuhrman A. H. Niles 
W. M. Bingley G. E. Griffin H. G. Rogers 


D. E. Bloodgood L. 8. Kraus C. I. Sterling, Jr. 
P. N. Daniels W. 8. Mablie G. E. Symons 
E. F. Eldridge L. W. Van Kleeck 


Industrial Wastes Manual Subcommittee 


This subcommittee was created in 1957 to review the availability of manuals from all 
sources concerning the treatment of industrial wastes and to determine the need for 
additional manuals, if any, that should be prepared by the Federation. 


R. W. Haywood, Chairman 


D. Lukas 
M. Neas 


J. E. Barker Walter Carroll V. 
E. B. Besselievre C. W. Hathaway G. 
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Sewage and Industrial Wastes Practice Committee (Cont.) 


Sewage Works Finance Subcommittee 


This subcommittee was created in 1957 to study the need for a manual on Sewage 


Works Financing. 
E. A. Farmer, Chairman 
Kenneth Spies 


Roy Ritter 
8. I. Zack 


A. A. Estrada 
Haney 


Subcommittee on Sewage Treatment Plant Design 


The following Federation representatives were appointed in 1953 to serve jointly 
with representatives of the American Society of Civil Engineers in the production of a 


Manual of Practice. 


T. R. Haseltine M. H. Klegerman G. W. Martin 
F. D. Wraight 


G. E. Hubbell 


Subcommittee on Storm and Sanitary Sewer Design 


The following Federation representatives were appointed in 1953 to serve jointly with 
representatives of the American Society of Civil Engineers in the production of a Manual 


of Practice. 
C. R. Velzy 


L. L. Sphar 
S. I. Zack 


C. G. Gaither 
H. S. Smith 


Subcommittee on the Revision of Federation Manual of Practice No. 3 


A. H. Niles, Chairman 


A. D. Caster R. S. Phillips D. F. Smallhorst 


Subcommittee on Sludge Digestion 
This subcommittee was created in 1958 to prepare a Manual of Practice on Sludge 
Digestion as applied to wastewater treatment. 
R. D. Bargman, Chairman 
S. Ordway 
R. H. Ritter 
J. W. Townsend 


R. R. Kennedy 
M. F. Neuzil 
W. A. O’Leary 


C. B. Carpenter 
W. N. Grune 
R. H. Howe 


Subcommittee on Fringe Area Sanitation 
This subcommittee was created in 1958 to study and prepare a Manual of Practice 
on wastewater collection and disposal problems of residential and commercial develop- 


ment in fringe areas of communities. 
M. S. Hilbert, Chairman 


H. Olsen 


M. C. Hope 
E. L. Stockton 


R. J. Johnson 


H. F. Ludwig 


C. F. Abel 
S. A. Berkowitz 
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Research Committee 


The Research Committee has the function of stimulating research work among the 
various Member Associations, and of cooperating with other organizations in the pro- 
motion of research. The Committee makes an annual review of the literature on sewage, 
waste treatment, and water pollution. 


H. Heukelekian, Chairman 


R. Manganelli, Vice-Chairman 


H. Amberg 

EK. J. Berg 

H. F. Clark 

C. H. Connell 
W. E. Dobbins 
G. Edwards 

M. B. Ettinger 
D. G. Foulke 
T. D. Furman 
I. Gellman 


H. G. Harding 
R. D. Hoak 
R. Ingols 
W. M. Ingram 
P. W. Kabler 
M. Katz 

F. W. Kittrell 
H. G. Luley 

P. H. MeGauhey 
W. A. Moore 
R. Porges 


Finance Committee 


). R. Roth 
A. J. Steffen 

. Straub 

. M. Tarzwell 

. H. Teletzke 
W. W. Towne 
H. A. Trebler 
kK. C. Tsivoglou 
E. Weisberg 
R. L. Woodward 


The Finance Committee develops the annual operating budget of the Federation and 
affords guidance to the Board of Control in financial affairs. 


W. D. Hatfield 


W. J. Orchard, Chairman 
H. E. Sehlenz, Vice-Chairman 


A. H. Niles 


K. S. Watson 


Committee on Standard Methods of Sewage and Industrial Wastes Analysis 


Created by the Board of Control on January 22, 1931, the Committee on Standard 
Methods of Analysis was given constitutional status in October 1953. The committee 


develops, perfects, and modifies standard methods for the analysis of sewage and indus- 
trial wastes and of sludges or by-products therefrom. It also functions with similar com- 
mittees of the American Water Works Association and American Public Health Associa- 
tion in the production of the laboratory manual Standard Methods for the Examination 
of Water and Sewage, the tenth edition of which was published early in 1955. 


G. P. Edwards, Chairman 


R. Ingols, Vice-Chairman 


C. A. Bishop 

D. E. Bloodgood 
A. M. Buswell 

C. J. Carney 

N. S. Chamberlin 
J. M. Cohen 

M. Dannis 

R. V. Day 

K. Frashina 

C. F. Gurnham 
W. D. Hatfield 
W. L. Henderson 
H. Heukelekian 


R. D. Hoak 
) F. Hurwitz 
L. Jones 
. J. Karpen 
. J. Keating 
J. EF. Kinney 
. R. Kountz 
J. B. Lackey 
J.C. Lamb 
. W. Lawton 
. M. Mackenthun 
H. C. Marks 
M. G. Mellon 
W. A. Moore 


G. B. Morgan 
J. C. Morris 
F. E. Nussberger 
T. R. Ostrom 
R. Pomeroy 
M. L. Robins 
G. A. Rohlich 
W. W. Sanderson 
N. Sawyer 
. R. Setter 
. C. Sieverding 
M. Tarzwell 
. F. Weston 
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Industrial Wastes Committee 


The Industrial Wastes Committee was created by the Board of Control on October 
23, 1943, for the purpose of developing interest in this important field and to direct a 
program whereby the Federation may be of service in industrial waste problems. 


K. S. Watson, Chairman 


H. T. Reuning, Vice-Chairman 


V. W. Bacon H. F. Elkin L. F. Oeming 

E. B. Besselievre C. Fair G. A. Pettit 

H. H. Black W. J. Fullen t. F. Rocheleau 
D. E. Bloodgood Harry Gehm t. E. Rostenbach 


J. L. Brown C. F. Gurnham C. N. Sawyer 
J. F. Byrd Kerry Mills A. J. Steffen 
G. Chanin S. J. Mogelnicki R. F. Weston 


General Policy Cornmittee 
K. S. Watson, Chairman 
E. C. Jensen, Vice-Chairman 


J. J. Gilbert W. D. Hatfield G. W. Martin 


Committee on Nominations 


The special Nominating Committee was created by the Board of Control on October 
9, 1946, to function in an advisory capacity to the Election Committee. The Nominat- 
ing Committee is to comprise the last five living Past Presidents, with the senior Past 
President as chairman. 
L. J. Fontenelli, Chairman 


D. B. Lee, Vice-Chairman 


E. C. Jensen G. W. Martin K. S. Watson 


SPECIAL COMMITTEES 


Committee on Personnel Advancement 


Authorized by the Board of Control on October 11, 1941, this Committee is assigned 
to “establish minimal qualifications for operators of various classes of treatment works.” 
The committee also has the duty of collecting and compiling data on present procedures 
in the licensing and certification of operators for reference to Member Associations. 


Sol Seid, Chairman 
M. E. Dawkins, Vice-Chairman 


W. T. Ballard W. A. Hasfurther M. Neuzil 
Benjamin Benas C. W. Klassen D. M. Pierce 
J. E. Cooper William Larkin T. C. Schaetzle 


Ernest Hamilton George Lohmeyer H. S. Smith 
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Awards Committee 
A. G. Pickett, Chairman 
Subcommittee on Eddy Award 
H. F. Ludwig, Chairman 


J. G. Geyer W. J. Katz 


Subcommittee on Gascoigne Award 


L. S. Kraus, Chairman 


D. P. Backmeyer W. A. Sperry 


Subcommittee on Emerson Award 


L. W. Van Kleeck, Chairman 


E. Sherman Chase M. S. Nichols 


Subcommittee on Industrial Wastes Award 


Bruce Dickerson, Chairman 


W. W. Eckenfelder 


W. R. Taylor 


Honorary Membership Committee 


Authorized by the Board of Control on October 24, 1942, this committee is comprised 
of the President and four latest, living Past Presidents with the senior Past President as 
chairman. The committee reviews nominations for election to the grade of Honorary 
Member and makes recommendations to the Board on such nominations. 


D. B. Lee, Chairman 


W. D. Hatfield 
E. C. Jensen 


G. W. Martin 
K. S. Watson 


Legislative Analysis Committee 


The Legislative Analysis Committee was created by the Board of Control on October 
17, 1945, to study legislation pertinent to the interests of the Federation and to serve the 
Board in advisory capacity. 


D. B. Lee, Chairman 


V. W. Bacon C. M. Everts D. F. Smallhorst 
P. W. Eastman R. K. Horton C. R. Walbridge 
R. S. Shaw 


Quarter Century Operators’ Club Committee 


The special Quarter Century Operators’ Club Committee was created by the Board 
of Control on October 9, 1946. It is the function of this Committee to establish eligibility 
requirements, process membership applications, maintain the roster, and supervise the 
activities of the Quarter Century Operators’ Club. 


H. Van Der Vliet, Chairman 
Harold W. Streeter 


A. H. Niles 
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Constitution and Bylaws Committee 


The Constitution and Bylaws Committee was created by the Board of Control on 
October 10, 1947, to review and develop recommendations for the amendment of the 
Constitution and Bylaws of the Federation as may be deemed advisable under changing 
conditions. 


G. J. Sehroepfer, Chairman 
R. F. Weston, Vice-Chairman 

E. Boyce W. J. Orchard M. L. Robins 
F. J. McKee W. H. Wisely 


Safety Committee 
This committee was created 


in 1954 for the purpose of maintaining close liaison be- 
tween the Federation and the National Safety Council in the fields common to both 
organizations. 


J.J. Wirts, Chairman 


W. W. Mathews 
Mann 


W. N. Torpey 
H. A. Schreiber 


L. W. Van Kleeck 
Public Relations Committee 


to direct its activities accordingly. 


This committee was created in 1957 to determine what activities could be undertaken 
in the field of stream pollution control and waste treatment, and to help the Federation 


A. C. Bryan, Chairman 
C. J. Durham, Vice-Chairman 
C. H. Billings P. D. Haney J.C 
A. W. Busch G. A. Rohlich 
C. M. Everts, Jr. 


. Seeger, Jr 
H. E. Sehlenz 


). S. Tisdale 
K. S. Watson 
Nuclear Wastes Committee 


This committee was created in 1957 to study the responsibility of the Federation in 
this role and recommend activities in harmony with the Federation’s objectives. 


J. M. Smith, Jr., Chairman 
R. E. Foster W. Grune 
EK. F. Gloyna W. J. Kaufman 


B. A. Poole 
J. A. Lieberman 


C. P. Straub 


Name Change Committee 
This committee was created by the Board of Control on October 9, 1958 to consider 
the desirability of an organizational name change and to recommend such change if 

considered appropriate. 
R. F. Weston, Chairman 

A. E. Berry J. E. 
KE. 8. Chase R. E. 
EK. C. 


Cooper 
Fuhrman 


. Miller 
Jensen 


. Symons 
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Resolutions Committee 


The Resolutions Committee was created by the Board of Control on October 9, 1958. 
Its function is to recommend to the Board of Control appropriate resolutions. 


A. C. Bryan, Chairman 


C. H. Billings W. L. Powell 


JOINT COMMITTEES WITH OTHER ORGANIZATIONS 


(Also see S—EwaGE AND INDUSTRIAL Wastes Practice COMMITTEE) 


Federation Representatives, ASEIB 
This committee was authorized by the Board of Control to represent the Federation 
on the American Sanitary Engineering Intersociety Board. The objectives of this 
Board include recognition of sanitary engineers through formal certification. 


FSIWA Representatives 


R. E. Lawrence D. F. Metzler R. S. Rankin 


Joint Committee on Chlorine Supply 


On October 11, 1951, the Board of Control authorized participation in the Joint Com- 
mittee on Chlorine Supply with the American Water Works Association and the Confer- 
ence of State Sanitary Engineers. The objective of the committee is to study problems 
of chlorine supply and distribution in the water and sewage fields, and to develop recom- 
mendations for their solution. 


FSIWA Representatives 


H. A. Faber W. FE. Gerdel 


Joint Policy Committee 


This joint committee was created in 1954 to provide a unified approach to problems 
or actions arising by reasons of emergencies or in the common interest. Representation 
on the committee is held by the Federation, the American Water Works Association, and 
the Water and Sewage Works Manufacturers’ Association. 


FSIWA Representatives 
R. E. Fuhrman E. C. Jensen W. J. Orchard 
W. D. Hatfield G. W. Martin K. 8. Watson 
ASTM Committee D-19 
G. P. Edwards R. S. Ingols 


Joint Committee for Uniformity of Methods for Water Examination 


G, P, Edwards R. 8. Ingols 
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SPECIAL CONVENTION COMMITTEES 


Convention Management Committee 


The function of this committee is to supervise details of the management of the Annual 
Meetings of the Federation. 


H. E. Sehlenz, Chairman 


A. C. Bryan R. E. Fuhrman 
B. 8. Bush J. G. Stewart 


Meeting Place Committee 


This committee reviews invitations received for the Annual Meetings of the Federation 
and makes recommendations to the Board of Control in regard to the time and place of 
such meetings. 

W. D. Hatfield, Chairman 


E. E. Alt R. E. Fuhrman J. G. Stewart 
R. V. Ford M. D. Hollis K. S. Watson 
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MEMBERSHIP SUMMARY 
(As of December 31, 1958) 


Federation Members 


Net Membership of Member Associations 
Member Association | Active Honorary | Corporate | Total 
Alabama . 56 - 56 
Arizona. . 39 4 43 
Arkansas 45 — 1 46 
California. . . 637 5 643 
Canada... 616 1 617 
Central States *. 711 29 744 
Dakota-North. . . 15 } 15 
Dakota-South | 33 } | 33 
Federal. . . 86 | 87 
Florida 457 457 
Georgia. . 91 92 
Germany | 40 | I | 41 
Iowa... 129 l 130 
IPHE-England 4 25 25 
ISP-England. .. 128 129 
Israel eee 20 20 
Kansas........ 130 181 
Kentucky-Tennessee 199 6 205 
Louisiana... 15 | 15 
Maryland-Delaware | 69 5 74 
Michigan... . 581 2 583 
Mississippi. 71 | 3 7A 
Missouri. . . 7 66 - | 66 
Montana. . 31 i 35 
Nebraska...... 61 | 61 
New England 407 | 3 410 
New Jersey 320 2 323, 
New York , ne 627 2 | 22 651 
New Zealand 30 30 
North Carolina ; a 167 36 167 
Ohio. . rin 105 | 441 
Oklahoma. ee 45 | 3 45 
Pacific Northwest. . . 351 29 354 
Pennsylvania. . . 178 507 
Puerto Rico... . | 4 06 
i 117 2 121 
South 45 | 47 
39 — 16 40 
Virginia. . 123 16 139 
West Virginia. . 74 | . 90 
Totals... . 16 197 8,323 


* Indiana Sewage and Industrial Wastes Association admitted to membership November 1, 
1958. Memberships in the Association became effective January 1, 1959. 
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MEMBER ASSOCIATIONS 


Alabama Water and Sewage Association—Sewage Works Section (Affiliated 1948). 


Territory: State of Alabama. 

President: D. R. McLemore; Vice-President: A. F. Lankford; Director: T. Jaffe; 
Treasurer: H. R. Thacker; Secretary: E. J. Finnell, Jr., University of Alabama, 
University, Ala. 


Arizona Sewage and Water Works Association—Sewage Works Section (Affiliated 
1928). 
Territory: State of Arizona. 
President: A. L. Frick; First Vice-President: H. C. Bigglestone; Second Vice-Presi- 
dent: K. EB. Polenske; Director: E. O. Dye; Secretary-Treasurer: Stanford I. Roth, 
813 Jefferson St., Phoenix, Ariz. 


Arkansas Water and Sewage Conference—Sewage Works Section (Affiliated 1946). 
Territory: State of Arkansas. 
Chairman: Nall Brantley; Vice-Chairman: Marion Ulmer; Director: M. L. Wood; 
Secretary-Treasurer: Dr. C. W. Oxford, Univ. of Arkansas, Fayetteville, Ark. 


California Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory: State of California. 

President: R. D. Bargman; First Vice-President: P. H. MeGauhey; Second Vice- 
President: Dennis O’Leary; Directors: R. T. Antrim and H. Harvey Hunt; Secre- 
tary-Treasurer: Alfred D. Leipzig, 12000 Vista Del Mar, Venice, Calif. 


Canadian Institute on Sewage and Sanitation (Affiliated 1933). 
Territory: Dominion of Canada. 
President: J. F. MacLaren; Vice-President: W. L. Wardrop; Director: C. G. Russell 


i. 
Armstrong; Secretary-Treasurer: A, EK. Berry, Administrative Office, 72 Grenville 
St., Toronto 8, Ont., Can. 


Central States Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory: States of Illinois, Wisconsin, and Minnesota. 

President: R. W. Frazier; First Vice-President: L. H. Smith; Second Vice-Presi- 
dent: W. A. Sperry; Directors: O. J. Muegge (election of second Director pending) ; 
Secretary-Treasurer: Seott A. Linsley, P. O. Box 3598, Childs Rd., St. Paul, Minn. 


Dakota Water and Sewage Works Conference—Sewage Works Sections (Affiliated 
1936). 


North Dakota Section 
Territory: State of North Dakota. 
President: H. J. Arnold; Vice-President: Frank Orthmeyer; Director: 


Don C. Kalda; Secretary-Treasurer: W. Van Heuvelen, State Dept. 
of Health, Bismarck, N. Dak. 


South Dakota Section 


Territory: State of South Dakota. 

President: A. Ross; Vice-President: Byron Fees; Director: Don C. 
Kalda; Secretary-Treasurer: Don C. Kalda, Div. of Sanitary Engi- 
neering, State Board of Health, Pierre, S$. Dak. 
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MEMBER ASSOCIATIONS 
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Federal Sewage Research Association (Affiliated 1930). 


Territory: Federal employees wherever stationed. 
President: B. B. Berger; Vice-President: K. 8. Krause; Director: G. E. MeCallum; 
Secretary-Treasurer: Ralph Holtje, U.S.P.H.S., Rm. 4123, So. HEW Bldg., Wash- 


ington 25, D. C. 


Florida Sewage and Industrial Wastes Association (Affiliated 1941). 


Territory: State of Florida. 

President: S. A. Berkowitz; Vice-President: Clifford M. Courson; Director: J. W. 
Wakefield; Secretary-Treasurer: Arthur R. Finney, Jr., 4801 S.W. 117th Ave., 
Miami 55, Fla. 


Georgia Water and Sewage Association—Sewage Works Section (Affiliated 1936). 


Territory: State of Georgia. 
President: A. B. Culverhouse; First Vice-President: I. C. Kelley; Second Vice-Presi- 
dent: H. O. Whelchel, Jr.; Director: R. E. Stiemke; Secretary-Treasurer: A. T. 
Storey, 1210 Hemphill Ave., N.W., Atlanta, Ga. 


German Sewage and Industrial Wastes Association (Affiliated 1950). 
(Abwassertechnische Vereinigung) 


Territory : Western Germany. 
President: F. Schreier; First Vice-President: Dr. Ing. Schmitz-Lenders; Second 
Vice-President: Wilhelm Husmann; Director: Dr. Ing. Schmitz-Lenders; Secretary- 
Treasurer: O. Pallasch, Theaterstrasse 24, Bonn, Germany. 


Indiana Sewage and Industrial Wastes Association (Affiliated 1958). 
Territory: State of Indiana. 

President: Paul Brunner; First Vice-President: Robert W. Heider; Second Vice- 
President: George K. Erganian; Director: W. W. Mathews; Secretary-Treasurer: 
Frank D. Wraight, State Dept. of Health, 1330 West Michigan St., Indianapolis 7, 
Ind. 


Institute of Sewage Purification—England (Affiliated 1932). 
Territory: British Empire. 
President: W. H. Hillier; First Vice-President: B. A. Southgate; Second Vice-Presi- 
dent: M. A. Kershaw; Director: M. Lovett; Treasurer: L. B. Phillipps; Secretary: 
W. F. A. Snook, 10 Cromwell Place, South Kensington, London, S. W. 7, England. 
Institution of Public Health Engineers—England (Affiliated 1932). 
Territory: British Empire. 
President: J. T. Calvert; Vice-President: N. J. Tatman; Director: M. A. Kershaw; 


Treasurer: A. Sciver; Secretary: Ernest V. Balsom, 118 Victoria St., Westminster, 
S.W. 1, London, England. 


Iowa Sewage and Industrial Wastes Association (Affiliated 1928). 
Territory: State of Iowa. 

President: R. Briley; Vice-President: D. D. Douglas; Director: H. F. Seidel; Treas- 

urer: Harry Boren; Secretary: L. F. Skorezeski, 207 South 15th Ave., Marshall- 

town, Iowa. 


Israel Association of Sewage Engineers (Affiliated 1957). 


Territory: Israel. 
President: Dr. Peter Yehuda; Director: Hillel Shuval; Secretary: Eliezer Balasha, 
Technion, Israel Institute of Technology, P. O. Box 4910, Haifa, Israel. 
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Kansas Sewage and Industrial Wastes Association (Affiliated 1935). 


Territory: State of Kansas. 

Chairman: $8. W. Smith; Vice-Chairman: W. K. Moffatt; Second Vice-Chairman: 
C. L. Goble; Director: R. D. Lee; Secretary-Treasurer: James F. Aiken, 1900 E. 9th 
St., Wichita, Kans. 


Kentucky-Tennessee Industrial Wastes and Sewage Works Association (Affiliated 
1946). 


Territory: States of Kentucky and Tennessee. 
Chairman: C. G. Gaither; Vice-Chairman: A. L. Strub; Director: M. A. Churchill; 
Secretary-Treasurer: 8. Leary Jones, 602 Cordell Hull Bldg., Nashville 3, Tenn. 


Louisiana Conference on Water Supply and Sewerage—Sewage Works Section (Af- 
filiated 1949). 


Territory: State of Louisiana. 
Chairman: P. G. Grambling; Vice-Chairman: A. J. Szabo; Director: H. J. Scio- 
neaux; Secretary-Treasurer: George H. West, P. O. Box 15, Lake Charles, La. 


Maryland-Delaware Water and Sewage Association—Sewage Works Section (Af- 
filiated 1928). 


Territory: States of Maryland and Delaware. 
President: D. K. Harmeson; First Vice-President: Louis E. Otts; Second Vice- 
President: C. Gordon Remsburg; Director: H. A. Schreiber; Secretary-Treasurer: 


W. M. Bingley, 2411 N. Charles St., Baltimore 18, Md. 


Michigan Sewage and Industrial Wastes Association (Affiliated 1930). 


Territory: State of Michigan. 

President: R. J. Peterson; First Vice-President: Reginald Aiken; Second Vice- 
President: James Graham; Director: George FE. Hubbell; Secretary-Treasurer: 
D. M. Pierce, Michigan Dept. of Health, Room 3: 

4, Mich. 


31, Administration Bldg., Lansing 


Mississippi Sewage and Industrial Wastes Association (Affiliated 1957). 
Territory: State of Mississippi. 
President: J. KE. Johnston; Vice-President: H. K. Williford; Director: G. M. 


Lester; Secretary-Treasurer: Neil G. McMahon, Mississippi State Board of Health, 
Jackson, Miss. 


Missouri Water and Sewerage Conference—Sewage Works Section (Affiliated 1929). 


Territory: State of Missouri. 

Chairman: Werner Heidtke; Vice-Chairman: Lawrence Martin; Director: §S. C. 
Smith; Secretary-Treasurer: Warren A. Kramer, ¢/o State Office Bldg., Room 400, 
Jefferson City, Mo. 


Montana Sewage and Industrial Wastes Association (Affiliated 1944). 


Territory: State of Montana. 

Chairman: R. C. Fargo; Vice-Chairman: EK. R. Waldo; Director: D. H. Denman; 
Secretary-Treasurer: A, W. Clarkson, Div. of Environ. Sanit., State Bd. of Health, 
Helena, Mont. 
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MEMBER ASSOCIATIONS 


Nebraska Sewage and Industrial Wastes Association (Affiliated 1952). 


Territory: State of Nebraska. 
President: Harold Hoskins; Vice-President: Loren Brannen; Director: T. A. Filipi; 
Secretary-Treasurer: V. J. Lechtenberg, 2549 Farnum St., Omaha, Nebr. 


New England Sewage and Industrial Wastes Association (Affiliated 1929). 


Territory: States of Maine, New Hampshire, Vermont, Massachusetts, Connecticut, 
and Rhode Island. 

President: H. F. Munroe; First Vice-President: W. M. Kunsch; Second Vice-Presi- 

dent: Joseph B. Hanlon; Director: T. R. Camp; Secretary-Treasurer: Earl R. 

Howard, 115 Broad St., Hartford 5, Conn. 


New Jersey Sewage and Industrial Wastes Association (Affiliated 1942). 


Territory: State of New Jersey. 

President: A. Palmer; First Vice-President: R. J. Budrick; Second Vice-President: 
M. S. Kachorsky; Director: R. 8. Shaw; Treasurer: H. Van Der Vliet; Secretary: 
Anthony T. Leahey, P. O. Box 32, West Trenton, N. J. 


New York Sewage and Industrial Wastes Association (Affiliated 1930). 


Territory: State of New York. 
President: S. W. Steffenson; Vice-President: C. J. Bernhardt; Directors: C. E. 
Irving and Uhl T. Mann; Treasurer: D. B. Stevens; Secretary: R. C. Sweeney, ¢/o 
State Dept. of Health, 21 N. Broadway, White Plains, N. Y. 


New Zealand Sewage and Industrial Wastes Association (Affiliated 1957). 


Territory: New Zealand. 
Chairman: P. R. Parr; Vice-Chairman: K. R. Davis; Director: A. 8. Wallace; 
Secretary: Ronald Hicks, P. O. Box 208, Auckland, New Zealand. 


North Carolina Sewage and Industrial Waste Association (Affiliated 1929). 
Territory: State of North Carolina. 
Chairman: W. E. Long, Jr.; Vice-Chairman: R. E. Ebert; Director: L. 8. Dukes; 
Secretary-Treasurer: D. Y. Brannock, Utilities Director, City of Burlington, 1703 
Woodland Ave., Burlington, N. C. 


Ohio Sewage and Industrial Wastes Treatment Conference (Afliliated 1932). 
Territory: State of Ohio. 
Chairman: James E. Frook; First Vice-Chairman: E. W. Petrich; Second Vice- 
Chairman: A. D. Caster; Director: H. 8S. Kline; Secretary-Treasurer: Ward E. 
Conrad, Ohio Dept. of Health, 101 N. High St., Columbus 15, Ohio. 


Oklahoma Water, Sewage and Industrial Waste Conference—Sewage Works Sec- 
tion (Affiliated 1929). 
Territory: State of Oklahoma. 
President: C. T. Grant; Vice-President: John Downing; Director: G. L. Morris; 
Secretary-Treasurer: H. M. Crane, State Dept. of Health, 3400 N. Eastern, Okla- 
homa City 5, Okla. 
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Pacific Northwest Sewage and Industrial Wastes Association (Affiliated 1933). 


Territory: States of Washington, Oregon, and Idaho. 
President: M. W. Runyan; Vice-President: Robert O. Sylvester; Director: H. L. 
Thompson; Secretary-Treasurer: Gilbert H. Dunstan, P. O. Box 176, Pullman, Wash. 


Pennsylvania Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory: State of Pennsylvania. 

President: H. W. MecElhaney; First Vice-President: 8S. I. Zack; Second Vice- 
President: A. A. Estrada; Directors: T. R. Haseltine and B. 8S. Bush; Secretary- 
Treasurer: J. R. Harvey, Regional San. Engr., Pennsylvania Dept. of Health, 916 
Diamond, Meadville, Pa. 


Puerto Rico Water and Sewage Works Association (Affiliated 1947). 


Territory: Puerto Rico. 

President: Ramon Guzman; Vice-President: P. J. Rios Vargas; Director: R. Dome- 
nech; Secretary-Treasurer: Robert J. Auld, Espana 2015, Ocean Park, Santurce, 
Puerto Rico. 


Rocky Mountain Sewage Works Association (Affiliated 1947). 


Territory: States of Wyoming, Colorado, and New Mexico. 
President: J. M. Hunter; Vice-President: B. V. Howe; Director: J. H. Maguire; 
Secretary-Treasurer: Verne E. Plath, P. O. Box 149, Englewood, Colo. 


South Carolina Water and Sewage Works Association—Sewage Works Section 
( Affiliated 1949). 


Territory: State of South Carolina. 

Chairman: O. M. Fuller; Vice-Chairman: Carl C. Lanford; Director: J. D. Lesslie; 
Secretary-Treasurer: Robert N. Bowen, 417 Wade Hampton Office Bldg., Columbia, 
8. C. 


Swedish Association for Water Hygiene (Affiliated 1952). 
(Féreningen Fér Vattenhygien) 
Territory: Sweden. 
President: V. Jansa; Vice-President: L. Friberg; Director: G. Akerlindh; Secre- 
tary: Erik Jonsson, Box 5038, Stockholm 5, Sweden. 


Swiss Association of Water and Sewage Professionals (Affiliated 1947). 
(Verband Schweizerischer Abwasserfachleute ) 


Territory: Switzerland. 
President: A. Horler; Director: A. Horler; Treasurer: E. Holinger; Secretary: 
P. Wildi, Hegemmatt 28, Zurich, Switzerland. 


Texas Water and Sewage Works Association—Sewage and Industrial Wastes Sec- 
tion (Affiliated 1928). 


Territory: State of Texas. 

Chairman: R. Moehlman; First Vice-Chairman: T. L. Satterwhite; Second Vice- 
Chairman: C. H. Williams; Director: A. C. Bryan; Secretary: V. M. Ehlers, 2202 
Indian Trail, Austin, Tex.; Assistant Secretary and Treasurer: Mrs. E. H. Goodwin. 
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MEMBER ASSOCIATIONS 


Utah Sewage and Industrial Wastes Association (Affiliated 1957). 


Territory: State of Utah. 


President: Blaine Liston; Vice-President: Lyle Ford; Director: L. M. Thatcher; 
Secretary: Howard Hurst, 479 Harvard Ave., Salt Lake City 11, Utah. 


Virginia Industrial Wastes and Sewage Works Association (Affiliated 1947). 


Territory: State of Virginia. 
President: EK. H. Ruehl; Vice-President: A. H. Paessler; Director: F. H. Miller; 
Secretary-Treasurer: Orval J. Hand, Hereules Powder Co., Hopewell, Va. 


West Virginia Sewage and Industrial Wastes Association (Affiliated 1947). 


Territory: State of West Virginia. 
President: H. W. Pitts; First Vice-President: R. C. Pierson; Second Vice-President: 
R. L. Williams; Director: O. C. Thompson; Secretary-Treasurer: Glen O. Fortney, 
State Dept. of Health, Charleston 5, W. Va. 


HONORARY MEMBERS * 


Albert E, 
Ont. Water 
235 Gainsboro Rd., 
Ont., Can. (Can.) 
Chase, E. Sherman (1958), Cons. 


Berry, 
Mgr., 


(1954), Gen. 
Res. Comm., 
Toronto 8, 


Engr., Partner, Metcalf and Eddy, | 


1300 Statler Bldg., Boston 
Mass. (N. Eng.) 

Cohn, Morris M. (1957), Editor, 
Wastes Engineering, 305 E. 
St., New York 17, N. Y. (N.Y.) 

DeBerard, Wilford Willis (1950), 
Dep. Commr. of Water and Chf. 
Water Engr., Bur. of Eng., Dept. 
of Pub. Works, 402 City Hall, 
Chicago 2, Ill. (Cen. St.) 

Ehlers, Victor M. (1957), Chf. 
San. Engr., State Dept. of Health, 
2616 Rio Tex. 
(Tex.) 


16, 


Grande, Austin, 


| Hyde, 


45th | 
| Imhoff, Karl (1953), Cons. Engr., 


Fair, Gordon Maskew 
Head, Dept. of San. Eng., Harvard 
Univ., 935 Memorial Dr., Cam- 
bridge 38, Mass. (N. Eng.) 


| Gilereas, F. Wellington (1948), 


Prof. of San. Sc., Univ. of Fla., 
Gainesville, Fla. (N. Eng.) 

Charles Gilman (19435), 
Cons. Engr., 
Way, Berkeley 8, Calif. (Calif.) 


Robert Schmidt Str. 8, Essen, Ger- 
many (Germany) 

Lockett, William T. (1954), Chf. 
Chemist, Mogden Purification 
Works, Oak Lane, Isleworth, Mid- 
diesex, Eng. (ISP) 


| Mohiman, Dr. Floyd W. (1944), 


Dir., Div. of Lab., Met. San. Dist 
of Greater Chicago, 100 E. Erie 
St., Rm. 301, Chicago 11, 
(Cen. St.) 


* Year of election to Honorary Membership and Member 


parentheses. 


(1955), | 


Ill. | 


2599 Buena Vista | 


Orchard, William J. (1946), Wal- 
lace & Tiernan Co., Inc., Newark 
1, 

Rudolfs, Willem (1945), Huzaren- 
laan, Joppe (Geld), The Nether- 
lands (N.J.) 

Schroepfer, George J. (1958), 
Prof., San. Eng., Univ. of Min- 
nesota, 280 Experimental Eng. 
Bidg., Minneapolis 14, Minn. 
(Cen. St.) 

Streeter, Harold W. (1953), Box 
192, R.R. 1, Old Indian Hill Rd., 
Cincinnati 27, Ohio (Fed.) 

Wisely, W. H. (1956), Exec. Sec.- 
Ed., American Soc. of Civ. Eng., 

), 39th St., New York 18, 
(Cen. St.) 


Association affiliation shown in 
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ASSOCIATE MEMBERS 


East 
Rep. 


Airkem, Ine., 241 
New York 17, N. Y., 
von Bergen 

Alpha Ltd., Nidau, 
Rep. H. Thurnheer, 

American Cast 
Birmingham, Ala., 
iy, Vice-Pres., Sale 

American City 470 
ourth Ave rk, N. Y 
Rep. Edgar J. B nheim, Pres. 

American 

8 N 


44th St., 
J. M. 


Switzerland, 
Vice-Dir. 
Iron Pipe Co., 


oncre te “Pipe Assn., 
I aSalle St Suite 1033, 
Chicage Rep Howard F. 
Peckworth, Managing Dir. 
American Pipe and Construc- 
tion Co., P ~ x 3428, Ter- 
minal Anz Angeles 54, 
Calif., Rep. C D. Herlihy, Gen 
Mar 
American Well 
Br Wa) 


urora, 


Works, 100 N 
Ill., Rep. S. A 


Karl 
Armeo Dri ainage & Metal Prod- 
(Armco Steel Corp.), 
vn Ohio , Rep. J. M 
Pub. Mer 
Atlas Mineral Products Co., 
Mertztown, Pa., Rep. Robert T 
Richey, Sale Mer., Water and 
Sewer Materials 
B-1I-F Industries, Inc., 345 Harri 
‘rovidence, R. I., Rep. G 
Vice-Pre 
The, 150 Cau 
14, Mass., Rep 


Gen. Mgr., 


eway 
Arthur 
Bermico 


Carter, Ralph B., Co., 
lantic St ackensack, N 
Donald A. Gre 
Chain Belt Co., 
Milwaukee 1, V 
teing 
Mfg. Co., 203 
Orchard, 
Sheehan, Sales 


Chapman Valve 
lampshire St., ndian 
Ma John H 
Mer 

Chicago 


Rep 


Pump Co., 622 Diverse; 


Combustion Engineering, 
verizer Div., 13 
, Chicago 22, IIL, 
Gordon, Mer 
DeZurik Shower Co., Sartell, 
Minn., Rep. David DeZurik 
Dorr-Oliver Havemeyer La., 


Stamford 


Dow Chemical Co., Technical Serv- 

ind Development, Abbott Rd 

1 Midland, Mich., Rep. Ed- 
Bryan 


Hicks Rd., 
Richter, 


Eimeo Corp., 301 
Palatine, Ill., Rep. Paul O 
Mer., Ce 

Engineering News- Record, 330 
W. 42n tk 36, 

Rep I 
Huron 
R. B 


Everson Mfg. 214 W 
Chicago 10, ill., Rep 


3601 
Kan 


Morse & Co., 
Kansas City, 
odruff 
Porter Co., Hatboro, 
*, Haskett, Gen. 


Fairbanks, 
Kansas Ave 
Rep. T. E. W 

Fischer & 
’a., Rep. James 
Mar 

Flexible, Inc., 
Los Angeles 34, 
L. Ciaccio, Mgr 


3786 Durango Ave., 
Calif., Rep. Peter 


| Gene ral Electric Co. 


Homestend Valve 
| Pa 


Inertol Co., 


| Jeffrey 


| Komline-$ 
P 


| Lakeside 


| Morse 


| Pacifie 


| Pittsburgh 


Foxboro Co., 
boro, Mass., 
cock, Asst. 


Util. Ind. Div., Fox- 
Rep. Russell H. Bab- 
Mgr 


1 River Rd., 

Schenectady 5, N. Y,, Rep. E. O. 
Potthoff 

General Laboratory Supply Co., 
P. O. Box 2607, Paterson, N. J 
Rep. I. T Klein 

Gruendler Crusher 
Co., 2915 N. Market St., St. 
6, Mo., Rep. William P. Gruendler 


Hardinge Co. 
C. Fleming. 


» York, Pa., Rep. M 


48, Corac polis, 


Schuchman 


| Industrial Materials Co., Somer- 


et St. & Trenton Ave., Philad 

phia 34, Pa., Rep. John M 

dan, Pres 

Ine., 48 
sen Ave., Newark 5, 
G. W. Rupp 

Infileo Ine., 
P. O. Box 
Rep. H. W 


Frelinghuy- 
N. J 


Mfg. 
Ohio, Rep. 
Johns-Manville Corp., 
St., 
R. F. 
Josam Mfg. Co., Michi 
Ind., Rep. Leo N. New: 


Keasbey & Mattison Co., 
Pa., Asbestos Cement Pipe 
Sanderson Eng. 

257, Peapack, 
Rep. T. R. Komline, Pre 

Koppers Co., Ine., Tar 
Div., Pittsburgh 19, P 
F. Marks. 


Ambler 

Dept 
Corp., 
NM. J. 


Product 
Rep. W 


Eng. Corp., 
Adams St., Chicago 6, III 
Link-Belt Co., Colmar Plant 

mar, Pa., Rep. B. K. Har tm an. 
Lock Joint Pipe Co., E. Orange 
N. J., Rep. F. F. Le ongley, Vice 
Pres 


| Minneapolis-Honeywell Regula- | 


tor Co., Wa 
Philadelphia 44 


Mascitti, Ind 


ayne & Windrim Ave 
I 


Boulger 
Sewage & 
Ave., New Y¢ 


Destructor Co., 


| Mueller Co., 


, Decatur, 
Morris, Gen 


National Water Main 
Co., 50 Church St., 
y. ¥., Rep. J. A. Fr 

Nichols Eng. & Research 
3513 H = St., Ir d 
Rep. R. W. Rowe 


Cc 
York 


Flush Tank Co., 
Ravenswood Ave., Chicago, 
Rep. James E. Kurtz 
Penn Instruments Division, Bur- 
gess-Manning Co., 4110 Haverford 
Ave., Philadelphia 4, Pa., Rep 
R. A. McQuade 
Coke and Chemical 
o., P. O. Box 1645, Pittsburgh 
30, Pa., Rep. J. G. Birch. 
Moines’ Steel 
Co., —s Island Branch, Pitts- 
burgh 2 Pp a., Rep. J. E 
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& Pulverizer | 
Louis | 


O'Leary. | 


Pittsburgh Equitable Meter Di- 
vision, Rockwell Manufacturing 
Co., 400 N. Lexington Ave., Pitts- 
burgh, Pa., Rep. H. Gottwald. 

Preload Co., Inc., 211 E. 37th St., 
New York 16, N. Y., Rep. E. H 
Thwaits, Vice-Pres. 

Price Brothers Co., 
Monument Ave., P. O, 
Dayton 1, Ohio, Rep. 
Pric Jr. 

Public Magazine, 200 S. 
Broad St., Ridgewood, N. J., Rep 
W.A Hardenber gh, Pres. 


Harry 


Robinson Clay Product Co., 
24128 Knickerbocker Rd., Bay Vil- 
lage, Ohio, Rep. Wm. T. Jac kman. 

Roots-Connersville Blower Div. 
of Dresser Industries, Inc., 

W. Mount St., Cor nersville, 

Ind., Rep. D. A. Vice- 
Pres 

Royer Foundry 

Pringle St 


& Machine Co., 
Kingston, Pa 
Stanley S Davies , Gen. Mer. 

Shahmoon Industries, Ine., 

y St., New York 5, N 

Frank Marold 

Simplex Valve & Meter Co., 7 
E. Orange St., Lancaster, Pa., Rep 
J. M. Hultz, Sales Mgr 

Smith, A. P., Mfg. Co., 545 N. 
Arlington Ave., E. Orange, N. J 

Smith-Blair, Inc., P. O. Box 666, 
South San Francisco, Calif 

Smith and Loveless, Inc., Lenexa 
Ka Rep. B. Alden Smith 

Stuart Corp., 516 N. 
Baltimore, Md., Rep., 


Stuart Sr 


Charles St., 


Fred E. 


Technicon Controls, Ine., Saw 
Mill River Rd., Chauncey, N. { 
Rep. Ne Miller. 


Recovery Systems Co., 
Alameda St., Compton, 
> “Rep F. V. Long, Pres. 


Vapor 


Walker Process 
Inc., Aurora, IIl., 
Walker, Pres 

Wallace & Tiernan Co., Inc., 
Main St., Bel leville 9, N. ) 


Equipment, 
Rep. J. D. 


Wastes E ngineering, 305 E. 45 
St New York 17, N. Y 
Alfred J. Houghton. 

Water & Sewage Works, 185 N 
Wabash Ave., Chicago 1, Ill., Rep. 
I S. Gillette 

Waukesha Motor Co., 
Wis., Rep. H. Lemmer. 

Western Machinery Co., 760 Fo 


WwW aukesh i, 


Westinghouse Electric Corp., 
Center, Pittsburgh 
J. D. Witherspoon. 
Mfg. Co., Inc., 
Industries, 
Houston 
sutler 
Wood, R. D., Co., Public Ledger 
Bldg., Independence Square, Phila 
Rep. W. Davies 
Worthington Corp., Harrison, N. 
J.. Rep. C. K. Hood, Vice-Pres. 


ans Brothers Co., 
Melro 
Burgoon, 


1999 N. 
e Park, Ill., Rep. 


oO. W. Pres. 


; 
2 
4 
i 
E. 40th 
Y., Rep 
i 
an City, 
n 
Div 
282 
Calif 
3 
25 
I 
eRe te Div., 80 Fifth : 
11,N.Y 
| Sales Vice-Pres. 
* 
Yeom 
Rut 
| 


SUPPLEMENTAL MEMBERSHIP DIRECTORY * 


The last full membership listing, published in the March 1958 issue of THIS 
JOURNAL, gave the membership roster of Member Associations as of December 31, 
1957. This supplemental listing, therefore, includes only the names and addresses of 
those who have been added to that previous listing as new or reinstated members during 
1958 and therefore were not included in the main biennial listing. 


Ake, Mortimer W., Chief Opr., | Apley, Charles W., Sewage Trt. 
Sewage Trt., 417 W. Grace St., Opr., City Hall Annex, Pub. Works 
Bedford, Ohio Dept., Haywood, Calif. 

Akers, Ward L., Eng. Stud., | Appleton, Harold M., Assoc. Cons. 
1722%4,—4th Ave., Cedar Rapids, Engr., R. H. Young & Assoc., 


Iowa Box 1026, Jackson, Miss. 
Aldersey, E. C., A. M. I., Commr. | Aprile, John J., Pres., Aprile Con- 
of Works, i5 Dundas St., East, tracting Ltd., 120 Pharmacy Ave., 
Trenton, Ont., Canada Toronto 13, Ont., Canada 
Aldred, William Herbert, Design ee. George, Jr., Chief 
Engr., Eng. Div., Dept. ‘of Pub. Opr., Sewage Trt. Pit., 223 Cherry 


Works, 300 City- County Bldg., St., St. Marys, Ohio 

Nashville, Tenn. (Ky.-Tenn.) Armstrong, Robert L., Western 
Alexander, R. J., Deputy Dir., Sales Mgr., Henry Pratt Co., Chi- 

Oakland Co. Dept. Public Works, cago, Ill., 3445 W. Eighth St., 

550 S. Telegraph Rd., Pontiac, Los Angeles 5, Calif. 

Mich. Arnold, Gordon D., Partner, 
Alfonso, Rafael Martinez, San. Southern Pipe Tool Co., Box 304, 

Engr., Box 1168, Rio Piedras, Fort Pierce, Fla. 

Puerto Rico Ash, John F., Mgr., Dye House, 
Allan, H. D., Gen. Sales Megr., Spencer Mig. Co., Oak Dr., 

Worthington (Canada), Ltd., 2490 Spencer, W. Va. 


Bloor St., W., Toronto, Ont., | ash, Col. Simon, 4210 Devon La., 


Canada Sacramento 21, Calif. (Fed.) 
Allen, Gerald S., 320 W. Owatonna | assenzo, Joseph R., Cons., Dept. 

St., Duluth, Minn. (Cen. St.) | of Pub. Health & San. Science, 
Allen, Tip H., see Canton Munici- School of Eng., Univ. of Okla- 

pal Util. homa, Norman, Okla. (N. Eng.) 


Alley, RK. C., Salesman, Grinnell | astacio, Felix F., Health Officer, 
Co., Box 4719, Atlanta 2, Ga, Milk Inspection, Dept. of Health, 
Allmon, Larry E., D-X Sunray Rio Piedras, Puerto Rico 
Co., Box 831, Duncan, Okla. Ausman, E. M., Gen. Mer., George 
Anderson, Donald R., 9 David Kent (Canada) Ltd., 389 Horner 


Ross Rd., W. Lafayette, Ind. Ave., Toronto 14, Ont., Canada 
(Fla.) Austin, LeRoy Morris, Opr., 
Anderson, Harry L., Engr., Ayres, Sewage Trt. Pit., 721 N. Fancher 
ewis, Norris & May, 208 Detroit Ave., Mt. Pleasant, Mich. 
St., Saline, Mich. | Ayers, William T., Ayers San. & 


Anderson, James D., Opr., Village, 
118 W. James St., Dwight, III. 
(Cen, St.) 

Anderson, Roger W., 1034 Birnam 
Woods Trail, Indianapolis 20, Ind. 
(Cen. St.) 

Andrews, James R., Pres., Three | Baba, George J., Asst. Engr., An- 
A Builders, Inc., 1270 Maxwell | niston Water Dept., 131 W. 11th 


Eng., Box 175, Clermont, Ind. 
(Cen. St.) 

Aylward, Walter W., Pit. Opr., 
Pratt & Whitney Aircraft Pit., Rt. 
4, Juno Beach, Riviera Beach, Fla. 


Ave., Evansville 7, Ind. (Cen. St.) St., Alexander City, Ala. 


Angerme ier, Robert V., Owner, | Babbitt, Charles C., Supt., Pub. 
R. Angermeier Co., 3007 Util., 424 Coolbaugh St., Red Oak, 


Muensterman Ave., Evansville, Ind. Iowa 

(Ky.-Tenn.) - Babcock, John, City Engr., City 
Ansell, Harold, Pres., San. Dist., Hall, Watertown, S. Dak. 

Euclid Ave., Garden Grove, Ths 


boro Co., Foxboro, Mass. (N. Eng. 

Antunes, A. Joseph, Reg. Engr., ars ing.) 
San. Eng., Equip. Dept., Link- | Bachteal, Robert M., San. Engr., 
Belt Co., 301 W. Pershing Rd., McNamee, Porter & Seeley, 2415 


Chicago 9, Ill. (Cen. St.) Yorkshire Rd., Ann Arbor, Mich. 
Apfel, George, Sales Engr., Graver | Badgett, Charles O., Chem. Engr., 

Water Conditioning Co., 175 Sny- Industrial Nucleonics Corp., 928 

der Ave., Ramsay, N. J. Caniff Pl., Columbus 21, Ohio 


*Member Association affiliation shown in parentheses in 
is not immediately evident from the member’s address. 
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Bailey, Allen C., Head, Water 
Dept., Eastman Kodak Co., Util. 
Pk. Works, Rochester 

Bailey, Irvan E., Opr., Sewage 
Pit., 4401 Aubrey, White Pkwy., 
Spokane, Wash. (Pac. N. W.) 

Bailey, William M., Cons. Engr., 
Henningson, Durham & Richardson, 
2962 Harney, Omaha, Nebr. 

Baily, Alferd E., Engr., The Ches- 
ter Engrs., 148 Ryan Dr., Pitts- 
burgh 20, Pa. 

Baker, James C., Mgr., Harris Co. 
Water C & I Dist. 20, 4020 
Banner Dr., Houston 15, Tex. 

Baker, Michael, Jr., Inc., Att.: 
Arthur C. Miller, Vice-Pres., Box 
9997, Northside Sta., Jackson, Miss. 

Baker, Robert, Chem., Wallace & 
Tiernan, Inc., 18 Colonial Terr., 
Pompton Plains, 

Balch, G, E., Chem., Ind. Wastes, 
Barrett Div., Allied Chemical 
Corp., Sunbury, Pa. 

Balden, A. R., Staff Engr., Chrysler 
Corp., 12800 Oakland, Detroit 31, 
Mich. 

Bale, Harvey E., Asst. Engr., Al- 
bright & Friel, Inc., 18 S. 50th 
St., Philadelphia, Pa. 

Bandeen, Kenneth, San., Central 
Mich. Health Dept., 610 S. Col- 
lege, Mt. Pleasant, Mich. 


Bandy, Charles L., see Fairbanks, 
Morse & Co. 


Banks, Robert H., Rep., 
Terra-Cotta Co., Greens 


Barksdale, William D., Sup 
Weirton San. 1618 Main 
Weirton, W. Va. 

Barnes, ne Opr., Sewage Trt 
Pit., Clinton Twp., 23880. Glen- 
wood, Mt. Clemens, Mich. 


Baron, A. R., Engr., Dist. 6, Div. 
of Health, Hwy. 67, S., Poplar 
Bluff, Mo. 


Barrens, Richard G., Eng. Asst., 
Ontario Water Resources Comm., 
Rm. 24, 30 Grosvenor St., Toronto, 
Ont., Canada 

Barron, Q. D., Asst. Plt. Engr., 
Raytheon Mfg. Co., Bristol, Tenn. 
(Ky.-Tenn.) 

Barron, William, Shift Opr., 141 
W. Bacon St., Hillsdale, Mich. 
Barrows, H. Lyndon, Dir. of 
Sales, Jones Chem., Inc., 19200 
N. W. 10th Ct., Miami 69, Fla. 


all cases where the affiliation 


: 
: 
: 
2 
ail 
mae 
Z 
4, 
4 
é 
: i 


SEWAGE AND INDUSTRIAL WASTES March 1959 


Bartlett, Isaiah D., Chem., Util Bergman, B. 8., I “hartered Bobian, Artin G., San., Manistee- 

Dept., Raleigh, N. C Civil Engr I ransafrica, Mason Health Dept., Courthouse, 
Bates, Kenneth L., 5 Nesbit Ct 2 mar t 7 sraamfontein, Manistee, Mich. 

Garland, Tex Jobannesburg, . Boening, W. L., Owner, 

wet: Bergstrom, Andrew R., Mer., Plt. iitation Service Co., 19425 W. 
ete Facilities Div., The Martin Co., 3 Mile Rd., Detroit’ 41, Mich. 


ae MP 124, Orlando, Fla Mich. & Canada) 
fre G., Dist. Mgr., i : 
Pet, See 6318 Mar ila Ave Berkeley, H. C., Gen. Mgr., Pump Boggess, Tom 8., Jr., Field Rep. 
El Cerrit Calif ydnor Pump & Well Co., & Chem., Sanitary Eng. Serv., 
maxt y 0 ‘ Brook Rd., Box 1476, Georgia Experiment Station, Ex- 
anxter, aVerne, pr., Sewage periment, Ga. 
t. Pit sox 70, P ’aw, Mict 
: Pit., Box rho Paw ‘ ; Berkoben, Darrell 8., see Opalco Bogue, Stuart H., Design Engr., 
| Pit : Lab., In Pate & Hirn, Inc., 532 Michigan 
Springs Flas | Bernardi, Donald R., 1002—15th Bldg., Detroit 26, Mich 
aay Ch aa R Ir.. Chemist St., Tell City, Ind. (Cen. St.) Bohanan, L. G., Asst. Supt., Harris 
Rd. ( ron Berschauer, Walter, Dist. Engr., Go. I. D. 21, 16131 
Xd Washington Dept. of Health, 10140 Spruce, Channelview, Tex. 
Bean, Richard W upt., 9 Iman Rd., Seattle 33, Wash Bohs innan, Jerry R., Cons. Engr., 
Re Ha I 1 Stevens Dr., N. E., Albu- 
= wes tell. C Bespalow, Vice-Pres. qu erque, N. Mex. (Rky Mtn.) 
endell, Cor ngr., 30 h 
Rusk Bldg H . Te Bollen, Robert G., PHE, Washing- 
ton State Dept. of Health, 2116 
Bess, F. D., int. Engr., Union N. 135th, Seattle 55, Wash. (Pac 
icoma, asn. ac Box 2831, Charleston 30, W. V: 
Resor Authees W ‘ Bollen, Walter B., Bact., Oregon 
Sta., Bact. Dept. 
Faesy & Besthoff, Inc., 25 E ‘Corvallis, Ore. (Poe 
Pac ie Pun N St., New York 10, N. Y. N Ww) 
Orlane Bevins, Stanley A., Sewer Supt., 
} 2150 F St.. Fresno 6, Calif Bonar, Joseph V., Mech Engr., 
Bednar, Steve, Sales Rep., Pitts- ie a : Gen. Motors Corp., 485 W. Mil- 
va (Cok & ‘Chem.. 7750 W Bianco, Francisco, Civil Engr., waukee, Detroit 2, Mich. 
t Pl. Ch lll. (Mich.) Venezuelan Health Ministry, 1431 
eecher, pr., City Mich. Mech. Serv., Foundation of Canada 
( 2 ul she en . . 8 S i a 
Pacifica 212 County Rd., Sharp BM. Acting City Ener. Eng Corp., Ltd., 8 Si adina Rd., 
Park, C sit Toronto 4, Ont., Canada 
City Hall, St. Thomas, Ont., 
aven ewage r rt It. ox ort Sumner 
Fai aven Bingham, George R., Asst. San. | , 
Palms Rd., Fair Have iu Mich. Bast.. Wayne Co, Rd. Comm., 76h N. Mex. (Rky. Mtn.) 
Bejcek, Otto J., Div Rep., Wal- Floor, City-County Bidg., Detroit | Booney, Robert M., Ps Mof- 
ace & c., 26, Mich | fat, Nichol & Taylor, 1845 N. E. 
Binion, Richard, Pub. Health Couch St., Po rtland 12, Ore. (Pac. 
Bell, yy G., see Mt. Vernon Engr.. State Health Dept., N. W.) 
Sewer Dis 25 Alderbrook E., 


Boston, Roy J., Dir., Environ- 
Bell, J. G., Cons. Engr., Kirkham, n » Ga mental Health Serv., Ga. Dept. of 
Michael & Assocs., 61814 St. Joe Bird, Charles F., Cons. Engr., | Pub. Health, Atlanta 3, Ga. 
St., Rapid City, S. Dak Bid Bf ~~ 89 Guilford Rd., | ott, Roderick F., Pub Health 
Bell, John Martin, Stud., 340 W. Cc Ss 21, Ohio Engr., Co. Health Dept., 3330 
Stadium Ave., W., West Lafayette, Biscelia, ‘Siaeee B., Sales Rep., Congress St., San Diego 10, Calif. 


Macin nc Mtn 
Ind. (Cen. St.) Rt. No. 7, Bower, Blair T., Water Resources 


Bell, John W., Sales Engr., Dravo | Engr., Delaware River Basin Ad- 
Corp., 1485 Bayshore Blvd., San F Vi |  visory Comm., 930 Suburban Sta- 
Francisco 24, Calif. , Lake y sewer ist., | tion Bldg., Philadelphia 3, Pa. 

Bell, Pete, Opr., Sewage Trt. Pit., ash. (Pac. N. W.) Bowman, Irving, and Associates, 

Lewis, Kans : sides Att.: R. N. Shepard, Civil & San. 
Bisler, Walter, Mfr. Rep., 214 S69 ide } 

Bell, Ray C., Opr., U. S. Naval Seminole Dr., Pittsburgh 28, Pa. —_ cn ee 
Sta., 1647 Charon Rd., Jacksonville 3 
Fla Bixby, Willard Mer., Process Royce, Rebert @., Cons. Engr. 

Engr., B. F. Goodrich Chem. Co., 9400 W. 26th Ave.. Deny 5° 

Belyea, George A., Salesman, Nel- 3135 Euclid Ave., Cleveland 15, (Rky, Mtr 
son Chem. Co., 12345 Schafer, De- Ohio (Ga.) olo. (Rky. Mtn.) 
troit, Mich Black, John 8B., Cons. Engr., Brackenridge, _ Charles, Cons 

Bement, Alvah, Opr., Sewage Dis- Alvord, Burdick & Howson, Rm. Engr., = W. 3rd Ave., Van- 

837 H St., Salida, Colo. 2¢ Wacker Dr., Chicago couver, B io Canada (Can. & 
/ : (Cen. St.) Pac. N. W. 

Bennett, C. L.. Mer., Boro. of | Black, John L., Insp., 1561 Clodah | Bri adley, H. C., Meter Repair Serv., 
Poole Sewage Trt. Works Sopers Dr., Corpus Christi, Tex. 3732 Jardin St., Houston 5, Tex. 
La., Waterloo, Poole, Dorset, Eng- | Bladecki, Ronald J., 829 S. Sher- | Brady, John W., Sewage Pit. 
land (ISP) man St., Bay City, Mich. Opr., 6309 Elgin St., Los Angeles 

Bennett, Edwin R., Washington | Blase, Oscar H., Jr., Supt. of 42, Calif. 

Univ., St Louis, Mo. Bldgs., Bd. of Park Commrs., | Bragg, David A., Jr., Metallurgist, 

Bennett, George Edmund, Box Municipal Airport, Wichita, Kans. International Nickel Co., Hunting- 
488, Lake Air Force Base, Maine | Bleue, A. W., Sales Mgr., R. H. ton, W. Va. 

» Nichols Ltd., 2781 Dufferin St., Brainerd Water & Light Dept., 

Bentley, W. D., Cons. Enst., For- Toronto 10, Ont., Canada | Brainerd, Minn. (Cen. St.) 
rest & Cotton, 6915 Meadow Lake | Bloss, E. E., 803 Shell Bldg., St. | Bready, William M., 5318 W. 
Ave., Dallas 14, Tex. Louis 3, Mo. Washington Blvd., Milwaukee 8, 

Berg, R. L., Continental Oil Co., | Blume, Otto H. W., Dir., Water & Wis. (Cen. St.) 

Box 2523, Billings, Mont. Sewer Dept., 237 W. Common- | Bredar, W. L., Cons. Engr., 416 
Berger Sten. wealth, Fullerton, Calif. First Natl. Bank Bldg., Colorado 
Natl. Council for Stream Impr., | Boardman, Richard M., San. Springs, Colo. (Rky. Mtn.) 

Box 8786, L.S.U., Baton Rouge 3, Engr., Pa, Dept. of Health, 4302 | Breidefors, 0. B., Nassjo_ stads 
La. (Fla.) Meadow Crest Rd., Harrisburg, Pa. byggnadskontor, Nassjo, Sweden 
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Brenden, Carl 8., Util. Opr., San. 
Dist. Sewage Disp., 4820 E. Dow!- 
ing St. Minneapolis 6, Mina 
(Cen St ) 

Edward G., 

Inc., Box 


Brender, 
Brender, 
Mich. 

Brewer, J. L., Street 
Supt., Box 125, City 
Kenzie, Tenn. (Ky.-Tenn.) 

Briggs, Henry C., San. Engr., 
Indiana State Bd. of Health, 1330 
W. Michigan St., Indianapolis, 
Ind. (Cen. St.) 

Briscoe, A. S., Supt., Sewer Dept., 
138 E. 9th, San Angelo, Tex. 
Briscoe, J. T., Supt., Water Dept., 
Water, Light & Gas Comm., Mon- 

roe, Ga. 

Brock, C. M., Water Supt., City, 
809 Farmer St., Cleveland, Miss 

Brock, W. F., Sales Engr., W. Har- 
well Allen & Assoc., 1121 Church 
St., Nashville, Tenn. (Ky.-Tenn.) 

Brody, David, Civil Engr., Hubbell, 
Roth & Clark, 22010 Cloverlawn, 
Oak Park 37, Mich. 

Brooks Chemicals, Inc., 
D. Lancaster, Design Rep., 3304 
E. 87th St., Cleveland 27, Ohio 

Broome, Peter H., Civil Engr., 
2631 Wiley St., Hollywood, Fila. 

Brown, C. S., Pres., Brown & 
Brown, Inc., Box 1074, Lima, Ohio 

Brown, Calvin G., Dir., Pub. 
Works, 19 S. Delaware Ave., Ma- 
son City, Iowa 

Brown, Cecil U., Supt., 
Pit., Marlette, Mich. 

Brown, Howard B., Central Fibre 
Prod. Co., 901 S. Front St., 
Quincy, Ill. (Cen. St.) 

Brown, J. C., Chem. Engr., Lubri- 
zol Corp., Euclid Sta., Box 3057, 
Cleveland 17, Ohio 

Brown, James G., 
Palm Beach Co. Health Dept., 
Box 29, West Palm Beach, Fla. 

Brown, Joe D., San. Engr., Miss. 
State Bd. of Health, Jackson, Miss 

Brown, R. M., Opr., Culligan Soft 
Water Serv. Co., 1710 N. Oleander 
Ave., Daytona Beach, Fla. 

Brown, Ralph M., Plt. Mer. 
(Chem.), Escambia Chem. Corp., 
Box 467, Pensacola, Fla. 

Brown, W. M., Sales Engr., Nicker- 
son Pump & Machinery Co., Box 
216, Salt Lake City, Utah 

Brownson, L. D., City Engr., 
Montana, Coeur d'Alene, 
(Pac. N. W.) 

Bruce, Frank L., Supt., 
Dept., 19 N. Second St., 
ville, N. J. 

Brush, Gorton W., Cons. Engr., 
202 Martroy La., Wallingford, Pa. 

Bruss, Orville, Sr. Chem. & Bact., 
San. Dist., Sewage Trt. & Disp., 
2212 30th Ave., S., 
6, Minn. (Cen. st.) 

Bryan, Luther J., 
Pearce Uible Homes, 

Oak Forest Dr., 

Fla. 

.——* L. B., W. S. Dickey 

Clay Mfg. Co., 913 Boulevard, 

N. E., Atlanta, 

Buckett, Mel, Street & Sewer Supt., 
City Hall, Olympia, Wash. (Pac. 
N. W.) 

Buckler, C. C., 1319 S. Wolcott, 
Casper, Wyo. (Rky. Mtn.) 


Brender & 
712, Wayne, 


& Water 
Hall, Mc- 


Att.: G. 


San. Engr., 


1201 


Sewerage 
Pleasant- 


Supt., 
Inc., 
Jacksonville 11, 


Sewage | 


Idaho | 


Minneapolis | 
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| Budde, John F., Opr., Sewage Trt. 

Pit., Pub. Serv., 130% James St., 
Beaver Dam, Wis. (Cen. St.) 

Buford, Robert L., 732 Armstrong 
Ave., Kansas City, Kans. (Fed.) 

Buhrman, Leo, Supt. of Util., 
Cozad, Nebr. 

Bundy, Walter A., Dist. San. 
Engr., N. Y. State Dept. of Health, 
601 Hotel Bidg., James- 
town, N. 

Burka, pa M., Engr., Fountain 
City Util. Bd., 2804 Essary Rd., 
Knoxville 18, Tenn. (Ky.-Tenn.) 

Burke, John J., Opr., U. S. Rub- 
ber Co., 380 River Dr., Passaic, 
N. J. 

Burn, Franklin A., Office Engr., 

| Hubbell, Roth & Clark, 954 N 

Hunter Blvd., Birmingham, Mich. 

Burns, Charles Lee, Opr., Sewage 

| Trt. Pit., 306 Tonia St., Gladwin, 
Mich. 

Burns, H. L., see Wholesale Supply 
Co., Inc. 

Burns, James 
Sewage Trt., 800 S. Ist 
Hillsboro, Ore. (Pac. N. W.) 

Burns, Robert T., Stud., Massa- 
chusetts Inst. of Tech., 5 Sunder- 
land St., Huntington Sta., L. L., 


Robert, Supt., 


Ave., 


Buth, Ronald, 1304 S. Boeke Rd., 
Evansville, Ind. (Cen. St.) 
Butler, Leo M., Civil Engr., 
Laura St., Clearwater, Fla. 
Byal, Arthur P., Pres., North 
Beach Water Co., 319 N. 4th St., 

Fort Pierce, Fla. 

| Byers, John M., Rep., 
Industries, Inc., Box 605, 
Mich. 

Byron, John C., San. Engr., State 
Dept. of Pub. Works, 34 Marlboro 
Rd., Delmar, N. 


Schmieg 
Flint 1, 


Cadenhead, George 
Engr., Box 2453, 
Fla. 

Calderon, Fernando N 
Engr., Edificio San 
Avenida LaSalle 24, 
Caracas, Venezuela (Puerto Rico) 

Calderon, Pablo, Civil Engr., P. 
R. Aqueduct & Sewer Auth., Calle 
de Jesus Tizol 307, Santurce, 
Puerto Rico 

Caldwell, Joseph C., Opr., 
St., Westerly, R. I. 


L., Cons. 
Fort Lauderdale, 


San. 
Bartolomes, 
Los Caobos, 


Stewart 
(N. Eng.) 


California, Univ. of, Serials Dept., | 


General Library, Berkeley 4, Calif 
Calkins, Myron D., Acting Dir., 

Pub. Works Dept., City Hall, 
| Tacoma, Wash. (Pac. N. W.) 

Callahan, George P., Civil Engr 
Assoc., Hyperion Trt. Pit., 
Vista del Mar, Venice, Calif. 

Campbell, Kirkham W., Bur. oi 

San. Eng., 2613 E. Griffith Way, 
Fresno 3, Calif. 

Campbell, Lee, see W. 

Clay Manufacturing Co. 

| Camper, Harry F., Tech, Supvr., 

| Air Poll. Auth., Delaware State 
Bd. of Health, Dover, Del. (Md.- 
Del.) 

Campondonico, John J., Chem., 
Louisville-Jefferson Co. Metro. 
Sewer Dist., 732 S. 43rd St., 
Louisville 11, Ky. (Ky.-Tenn.) 

| Candelario, Jaime, Civil Engr., 
Calle del Rio 306, Santurce, Puerto 
Rico 


S. Dickey 


931 | 


| Caswell, J. D., 


12000 | 
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Canton Municipal Util., Att.: 
H. Allen, Supt., Canton, Miss. 

Caola, Cesar, Civil Engr., P. R. 
Aqueduct & Sewer Auth., Box 
8614, Santurce, Puerto Rico 

Carder, James C., Developer, 7500 
Normandy Blvd., Jacksonville, Fla. 


Tip 


Carhart, Kenneth J., Chief, Exam. 
& Licensing Bur., N. J. State 


Dept. of 
Trenton 25, 
Caridis, Sales Engr., 
D. D. Foster Co., 2210 Koppers 
Bidg., Pittsburgh 19, Pa. 
Carlisle, J. P., J. P. go Co., 
Box 1264, Greensboro, N. 
Carlson, Carl H., Flint $e 
& Eng. Co., 2320 Lippincott, 
Flint, Mich. 
Carmel Sanitary 
83, Carmel, Calif. 
Carpenter, Hubert 
Sewage Works, 
Brake Co., 12 
Bronson, Mich. 
Carpenter, Lynn, Opr., 
I'rt. Plt., Rockford, Mich. 
Carper, Orval, Supt., Sewage Pit., 
Box 490, Albany, Ore. (Pac. 
N. W.) 


State House, 


District, Box 


8., Supt., 
New York Air 
E. Corey St., 


Sewage 


| Carrie, M. 8., Chief Chem., Canter- 


bury Frozen Meat Co., 
Christchurch, New Zealand 
Carroll, H. R., see General Electric 
Co. 
Carrott, Don F., Dist. Engr., 
fax Co., 6924 N. Hoover 
Indianapolis, Ind. 


Belfast, 


San- 
Rd., 
(Ky.-Tenn.) 


| Carter, Donald G., 552 E. 9th St., 


Fond du Lac, Wis. (Cen. St.) 

Carter, John M., Sales Rep., Gen- 
eral Chemical, Inc., 1151 Chatta- 
hoochee Ave., N. W., Atlanta 3, 
Ga. 

Carter, Olen C., San. Engr., Ohio 
Dept. of Health, 66 Wetmore Rd., 
Columbus 14, Ohio 

Carter, Wallace, Jr., Partner, 
Glassco & Carter, Assoc. Civil 
Engrs., Rolling Fork, Miss. 

Cassaday, David, Supt., 
Trt. Pit, RR 2, 
Mich. 

Casselberry, Leonard, Sewage Pit. 
Opr. & Mer., Casselberry Util., 
Box 7555, Casselberry, Fla. 

Casserly, Vincent M., Sales Pro- 
motion Mgr., Ralph B. Carter Co., 
192 Atlantic St., Hackensack, N. J. 

Castro, Luis A. Garcia, Civil 
Engr., Puerto Rico Aqueduct & 
Sewer Auth., Placid Ct., No. 74, 
Santurce, Puerto Rico 


Supt., 


Sewage 
Williamston, 


Pub. Works, 
205 Hickory St., Milford, Mich. 
Caughell, James B., Chief Opr., 
1820 N. Westmoreland Dr., Or- 
lando, Fla. 
Cavallo, Emile B., Cons, Engr., 
506 Barnett Bldg., Jackson, Miss. 
Centriline Corp., Att.: H. C. 
Schultz, Pipe Contractors, 
140 Cedar St., New York 6, N. 
Cessna, Perry A., Supt., 
Trt. Pit., 
ton, Fla. 
Challacombe, Harold M., 
Sewage Trt. Pit., 
peka, Kans. 
Chalmers, Joseph A., Cons. Engr., 
Box 15, Westboro Post Office, 
Ottawa, Ont., Canada 


c/o City Hall, Braden- 


642 Weir, To- 
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Chapman, Alonzo F., Foreman, | Coleman, R. C., Cons. Engr., Kirk- | Cornelius, Wayne, Opr., Sewage 
Sewage Trt. Plt., MacDill AFB, ham, Michael & Assoc., 110% Trt. Pit., Rt. 4, Kingman, Kans. 
4515 S. Grady Ave., Tampa 11, Broadway, Fargo, N. Dak. Cosford, W. C., Sales Engr., Chain 
Fla. Coleman, Robert M., Process Con- Belt Co., Rm. 1205, 19 Rector 

Chapman, J. L., Opr., Sewage Trt trol Supvr., E. I. du Pont de St., New York 6, N. Y. (N.J.) 
Pit., Heber City Corp., City Hall, — urs & Co., Inc., Box 561, | Gosimano, Paul T., Chem., Arling- 
Heber City, Utah Solumbia, Tenn. (Ky.-Tenn.) ton Co. Sewage Trt. Pit., 3401 S. 

Charbonneau, Emanuel W., Supt., cole man, Robert T., San., Oak- Glebe Rd., Arlington, Va. 

Sewage Disp. Pit., Bay St. & E land County Health Dept., 2401 | Costa, Walter P., Engr.. Dept. of 
Ave., Superior, Wis. (Cen. St.) E. Fourth St., Royal Oak, Mich. pag my Rua Julio De Castihos 

Charette, Normand R., Sewage | Colgan, J. T., Cons. Engr., Flahart 94, Apt. 801, Rio de Janeiro, 
Pit. Opr., 224 N. Elliott, Coquille, & Colgan, 607% St. Joe St., Rapid Brazil (Cen. St.) 

Ore. (Pac. N. W.) City, 5. Dak Cotton, H. H., Asst. Chief Engr., 

Charron, Wm. J., Opr., Sewage | Colitz, Michael J., Rep., Walker Hutt Valley Drain. Bd., Lower 
Trt. Pit., Bd. of Wayne Co. Rd. Process Equip., Inc., Box 66, Da- Hutt, New Zealand 


Comnrs., 1781—13th, Wyandotte, mascus, Va. (Fla.) Cowan, Charles T., Opr., Sewage 
Mich. Collins, Willis E., Webster Eng Trt. Pit., 1118 Lime, Topeka, 

Chatham, Stanley H., Opr., Sew- Service, 1072 E. College Ave., Kans 
0 Cambridge Ave., Wheaton, Ill. (Cen. St.) 


gill, FP., Asst. San. 
C. Canna (Pac. Cowgill, Henry FI t an 


Collom, C. C., Chief Engr. & Gen. | Engr., Ohio Dept. of ag == 306 
Mgr., Auckland Metro. Drain. Bd., | Ohio Departmen ts Bldg., Columbus 
Cheek, Leon C., Jr., City Engr., Box 208, Auckland, New Zealand 15, Ohio 
Charlotte, N. ¢ Colon, German Ofero, Civil Engr., | Cox, Burton “oy eo <lepper 
Chenault, W. F., Supt., Sewage prt ico Aqueduct & Sewer & Kahl, 1021 N. Calvert St., 
Pun ping Sta N. San Jacinto Auth., B 7 Barrio Obrero Baltimore Ma. (Md.-Del.) 
st uston ex é Rico , 
Cox, Willie A., Plt. Attendant, 
Chestnut, Ben, 2010 W. Park, | Colon, Juan Antonio, Civil Engr., 1566 St. Clair, Detroit 14, Mich. 
Anaconda, Mont. | Calle Leon M Acuna 1705, San- Crabtree, Henry G., Public Rela- 
Cheyne, Reginald C., Town Engr., turce, Puerto Rico tions, Buck, Seifert & Jost, 1 
Box 277, Pembroke, Ont., Canada | Columbus Light & Water Dept., Brighton Rd., Trenton 8, N. 
Chinnici, Anthony, see Robert- Att.: ‘ge Gearhiser, Mgr., Co- (N.J.) 
shaw-Fulton Controls Co lumbus, Mi ‘ Craft, Frank M., Supt. of Util., 
Christian, 8S. H., Inertol Co., Inc., x, Sales Engr. Box 129, St. Marys, Ohio 
Box 244, Fresno, Calif. St. Freet aN e Pipe, 3 Broac Crafts, Glen H., Chief Opr., Sew- 
St., Freehold, N. J 
Church, Wayne G., Opr., Sewage © te Pi = Predecte © age Plt., Hot Springs, S. Dak 
Di a uthern Mi nigan Inc., Att. Stanley R. Navas, | Craw Robert, Plant. Design 
: : “ita : Pres., Box 1223, Richmond 9, Va. Engr., Wilson & Co., Box 28, 
Chute, Ralph M., Sr. San. Engr., Salina, Kans. 
Westchester Co. Dept. of Health, | Constantine, E. + IIT, Engr., 
282 F Columbus Ave White | Devel & Day Eng., Box 847, | Crawford, Russell, Supt., Sewage, 
Plains. N. ¥ ” M. O., St. Petersburg, Fla. Box 546, 405 Garfield St., East 
ins, | i 
- — a Conway, Richard A., San. Engr., | Jordan, Mich 
Cillie, G. G., Mun. Chem., Box 12, - i 
Paarl. S. Africa (ISP) | Dee Dept., n B., Opr., Sewage 
‘o., 1014 illag Sout Trt. Plt., 2375 Holmes Rd., Ypsi- 
Cc. | Charleston, W. Va lanti, Mich. 
div., Geo. L. Nankerus Co. 556 
ona ay aes ae Mich” a Coogan, Frank J., Asst. to Div. | Croke, Kevin C., Sales Engr., Box 
Ind. Engr., Int ernat ional Paper 2329 env ‘olo. 
p 2329, Denver 1, Col (Rky. 
Clabaugh, Ernest L., Wastes Trt Co., Box 1649, Mobile, Ala. Mtn.) j 
Arlington Bd. Newton Falls, Ohio & | ¢ A. , Stevens & 
Cook, Chester, Suburban Util. Co., | Portland, Ore "(Pac. N. W.) 
ewitt Assoc., Inc., 432 Mar- ffman Estates, Roselle, Ill Sen 
Moor Dr., Lansing, Mich. - . in Estates, Roselle, Ill. (Ce | Crowle, Archie W., A. W. Crowle 
: | Sewer Pipe Supply, Ltd., 89 Kip- 
Cla's, J. M. Crespo, Civil Engr., | Cook, Cramer H., ling Ave., S., Box 95, Toronto 18 
Puerto Rico Aqueduct & Sewer ter Trt., Rust Engineerir *0., Ont., Canada ; 


Auth., Box 46, Ciales, Puerto 350 Ryan Dr., 20, : 3 
Rice Cooke, Willi: H Culbert, James, Opr., Sewage Trt. 
Pit., Pine St., Corunna, Mich. 

Clear Creek Valley Water & Overstreet, Ware 7 - 
San. Dist., Box 433, Arvada, State St., Jackson, is € ulver, Ronald I., Asst. San. 
Colo. (Rky. Mtn.) Cooley, Charles E., State Water Engr ag 
Clement, W. E Design Engr Control Bd., Box 5285, Richmond 1400 S. y. Put ve., Portland 

1, Ore. (Pac. N. W.) 


Freese & Nichols, 407 Danciger 20, Va. (Fla.) , 
3ldg., Fort Worth 2, Tex Cooper, Earl F., Opr., Sewage Trt. Cc Cc 
2 h eters. illage of Ridgewood, 2 an 
Coble, Edward R., Purchasing 1ith St., N., St. Peter Deven Ave., 
2883 Forbes St., Jacksonville, Fla. | Cooper, Hugh G., Asst. Supt., | Cuwan, Benjamin G., Treas., W. 
Cocker, Sgt., N T., Supt Water & Sewer Dept., 746 W. E. Cloutier & Co., Inc., 264 Lisbon 
ocker, Sgt., Norman +» Supt., Main S Salen , St., Lewiston, Me. (N. Eng. 
Water & San. Serv., RCAF Sta., Maia &t., me, 


318 Algonquin Dr., Centralia, Ont., | Cooper, James C., Chief Chem., | Cyr, Ellwood, Water & Sewer 
Canada W. Tacoma New sprin t, Box 8. Comm., 301 Douglas, Boyne, Mich. 
Steilacoom, Wash. (Pac. N. W.) 


Coffey, Stephen A., Supt., Pub. 
Works, 119 Wilson Pl., Freeport, | Corbett, M. S., Opr., Sewage Plt., | Dabner, William C., Chief Opr., 
N. Y. Cedar Hills Co., 20665 S. W. Sau lito San. Dist., 1111 “F” St., 

ohnston § ( taluma, Calif 

Coffman, Johnnie E., Opr., Sew- = Ww n St., Aloha, Ore. (Pac. etaluma, Calif. 


age Trt. Pit., 1555 Central, Hor- ) Dahl, W. R., Sales Engr., Centri- 
ton, Kans Corke, Albert W., Asst. Opr., line Corp., 140 Cedar St., New 


ox 236, Lacey, Wash. 
Cogan, Carroll F., Sales (Mech.) ae Tm 236, Lacey, Wash York 6, N. Y 


Engr., Audriout-Davidson Co., Inc., Dailey, James, Supt., 721 Church 

423 Starks Bldg., Louisville, Ky. | Corkill, F. M., Cons. Engr., 85 St., Milan, Mich 

(Ky.-Tenn.) Gala St., Invercargill, New Zealand Dale, Eugene J., Field Engr., Port- 
Cole, George, Jr., Opr., Sewage | Cormack, J. W., Cons. Engr., land Cement Assn., 903 Seaboard 

Trt. Plt., 839 N. Harrison, Topeka, Greeley & Hansen Engrs., 220 S. Bidg., Seattle 1, Wash. (Pac. 

Kans. | State St., Chicago, Ill. (Cen. St.) | N. W.) 
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Dalton, Wm. C., Asst. Dist. Engr., 
Central Contra Costa San. Dist., 
1250 Springbrook Rd., Walnut 
Creek, Calif. 

Damas, N. E., Chief Engr., 
Lazarides & Assoc., Ltd., 
Davenport Rd., Toronto 
Canada 


209 


Damon, Merlin E., San. 
Macomb Co. Health Dept., 
Bidg., Mt. Clemens, 

Davidson, Robert C., 
Bact., Div. of Eng., 
posal Sect., 1600 Gest St., 
cinnati 4, Ohio 

Davies, Lynn T., 
General Motors Corp., 
Rd., Pontiac, Mich. 

Davies, Russell W., Ind. Waste 
Insp., Sewage Trt. Pit., Bay View 
Park, Toledo 11, Ohio 

Davis, C. L., Jr., Chem. Engr., 
Res., Hudson Pulp & Paper Co., 
Palatka, Fla. 

Davis, Francis C., Chem., Hoover 
Ball & Bearing Co., 1365 Beecher 
St., Adrian, Mich. 

Davis, Fred Miller, Eng. Rep., 
Universal Concrete Pipe Div., Box 
2348, Sta. A, Jacksonville, Fla. 

Davis, Harry C., Sales  Engr., 
Link-Belt Co., 5020 Centre Ave., 
Pittsburgh 13, Pa. 

Davis, Herman D., Sales Engr., 
Link-Belt Co., 5938 Linsdale Ave., 
Detroit 4, Mich. 

Davis, Lyman, Sewage Pit. 
11-3rd Ave., Prichard, Ala. 
Dean, Lewellyn D., Proj. 
City, City Hall, Jackson, 
Dearman, Frank w., Rt. 

102, Simi, Calif. 

De meer, w Opr., 
Ave., Holland, Mich 
De aussin, Thomas, Owner, 
Tom’s San. Serv., 20811 Coleman 

St., Mt. Clemens, Mich. 

DeFalco, George, Asst. Civil Engr., 
N. Y. City Dept. of Water Sup- 
plies, Gas & Elec., 9501—57th 
Ave., Elmhurst 73, Queens, N. Y. 

Kenneth, Engr., Mun. 
Box 1048, Jacksonville, 


Engr., 
County 
Mich. 

San. Biol.- 
Sewage Dis- 
Cin- 


Chem. Engr., 
1070 Dover 


Opr., 


Engr., 
Miss. 
2, Box 


620 Maple 


DeGroot, 
Facilities, 
Fla. 

de Guerin, P. J., City Engr., 
209, Kerrville, Tex. 

Delaney, J. E., Serv. 
nelton Sewer Pipe Co., 
Ind. (Fla.) 

Delano, Reuben G., Supt., 533 N. 
Sth St., St. Clair, Mich. 
Delk, George H., Opr., 
Parksan Sewage Co., Rt. 

835-E, Tampa, Fla. 

Denham, G. B., Vice-Pres., Faulk- 
ner Concrete Pipe Co., Box 992, 
Hattiesburg, Miss. 

Denham, Louis G., Asst. Supt., 
Sewage Trt. Pit., 1001 Homer Ave., 
Toledo, Ohio 

Denier, Joseph M., Opr., 
Trt. Pit., 516 N. Main St., 
well, Mich. 

Departmento de Agua e Esgoto, 
Praca Carlos Gomes 211, Curitiba, 
Brazil (Puerto Rico) 

DeSpain, Jean L., City Engr., 
City Hall, Olympia, Wash. (Pac. 
N. W.) 


Box 


Engr., Can- 
Cannelton, 


Gandy 
Box 


Sewage 
Plain- 


Otto, Maint. Foreman, 
Southwest Suburban Sewer Dist., 
424 S.W. 139th St., Seattle 66, 
Wash. (Pac. N. W.) 


Dethlefs, 


SUPPLEMENTAL MEMBERSHIP DIRECTORY 


deTorres, Juan R., Cons. Engr., 
Mulford Eng. Serv., 33 W. 16th 
St., Chicago Heights, Ill. (Cen. 
St.) 

Deuel, C. Fred, Engr., Devel & 
Day Eng. (Partner), Box 847, 
M. O., St. Petersburg, Fla. 

Devine, Alfred P., Chief 
Sewage Pit., 304% Ohio 
Blvd., Sewickley, Pa. 

DeWitt, Gerald, Pit. Opr., 
Fremont, Mich. 

Dewling, Richard T., Jr. 
Engr. (San.), N. Y. City Dept. of 
Pub. Works, 2046 Stuart St., 
Brooklyn 29, N. Y. 

Dick, Richard L., 
Orand Ave., 
(Iowa) 

Dickerson, Jack, Sales Rep., La- 
mar Pipe & Tile Co., Box RA, 
Roosevelt Sta., Grand Rapids, 
Mich. 

Dickey, W. 


Opr., 
River 


RFD 2, 


Civil 


Apt. 303, 
Kansas City, 


4715 
Mo. 


S., Clay Manufac- 
turing Co., Att.: Lee Campbell 
Mgr., Box 110, Meridian, Miss. 

Dietrich, Gary N., Jr., Asst. San. 
Engr., USPHS, 4950 Live Oak 
Ave., Apt. P, Dallas 4, Tex. 

Dindoffer, Carl G., Supt., Sewage 
Trt., Dundee, Mich., 430 W. Main, 
Milan, Mich. 

Dix, Porter E., Asst. Dist. Megr., 
Pipe Div., Johns-Manville Sales 
Corp., 45 Prospect Ave., Cleve- 
land 15, Ohio 

Dizzini, Ralph, 
& Dumont, 
Dumont, N. J 

Doby, Troy A., 
Creek Sewage Trt. pee 
Raleigh, N. C. 

Dodge, J., Pres., Water Condition 
Equip. Corp., 915 E. 3rd Ave., 
Fort Lauderdale, Fla. 

Dodgson, Lloyd I., San. Insp., 
Bd. of Health, City Hall, Stratford, 
Ont., Canada 

Donohue, Donald, Opr., 
Sharp St., Hillsdale, Mich. 

Dooley, John M., Mir.-Rep., Box 
215, Knoxville, Tenn. (Ky.-Tenn.) 


Dorgan, Edward W., Opr., Sew- 
age Pit., 7115 Aurora Ave., Seattle, 
Wash. (Pac. N. W.) 

Dornbrush, James, Asst. Prof 
Instructor, Dept. of Civil Eng., 
South Dakota State College, Brook- 
ings, S. Dak. 


Supt., Bergenfield 
117 Lexington Ave., 


pt., Walnut 
Pub. Util., 


95 E. 


Dossor, J., 
Chambers, 


Cons. Engr., Monk Bar 
York, England (ISP) 
Dougherty, C., Asst. Pit. Mar., 
Grace Chem. Co., Box 4906, Mem- 
phis 7, Tenn. (Ky.-Tenn.) 


Dougherty, Marshall H., Asst. 
Chem. Engr., Citrus Experiment 
Sta., Fla. Citrus Comm., Lake 
Alfred, Fla. 

Downing, Ollie M., 
St., Seaside, Calif. 


Drake, Alan, Secy., Auckland 
Metro. Drain. Bd., Box 208, Auck- 
land, New Zealand 


Dressler, Joseph, Gen. 
Streets, Parks & Sewers, 
ver, Kansas City, Kans. 

Dressler, R. C., Proj. Chem., 
many Pulp & Paper Co., 
kauna, Wis. (Cen. St.) 

Driggs, E. Ogden, Proj. Engr., 
Sewerage Div., City of Richmond, 
440 Gravatt Dr., Berkeley 5, Calif. 


1761 Hilton 


Supvr., 
2310 Sil- 


Thil- 
Kau- 
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| Droke, J. W., J. W. Droke & 
128 Gay St., 


Assoc., 
ton, 


Inc., 
Tex. 

Drysdale, Herman, Opr., Sewage 
Trt. Pit., 6004 Englewood Ave. 
Raytown 33, Mo. 

Dubie, Leland, Opr., 123 S. 
St., Alpena, Mich. 

Duby, Alfred, Supt., Acton Sewage 
Dept., Pub. Util. Comm., Mill St., 
Acton, Ont., Canada 

Dufresne, Chandler A., Opr., Log- 
ging Rd., Cape Neddick, Me. (N. 
Eng.) 

| DuHamel, 


Arling- 


llth 


N. Young, Jr., Sales 
Centriline Cn. 140 Cedar 
, New York 6, me 
| John = 
Blvd., N., Pontiac, Mich. 
| Dupre, Emond E., Box 208, 
fayette, La. 
DuVernay, Gilbert, 
Nicolay-Dancey, Inc., 
Detroit 11, Mich. 
Dye, 8. H., Clay Products, Missouri 
Valley, Iowa (Nebr.) 


184 E. 


La- 


Food Tech., 
5545 Grandy, 


Eastman, Paul W., Jr., Water 

| Supply & Water Poll. Control Pro- 

gram, USPHS, 3rd & C Sts., S.W., 

Washington 25, D. C. (Fed.) 

| Eaves, Charles, Pit. Opr., 
RFD 6, Elberton, Ga. 

Eaves, Lawrence C., Store Mgr., 
LenRay Glass & Material Co., Box 
407, Meridian, Miss. 

Edelblut, Walter J., Jr., Secy.- 
Treas., Edelblut Construction Co., 
Inc., Box 670, Fort Myers, Fla. 

| Edelman, Dana F., Knoll Rd., 


City, 


Boonton Manor, 


| Edgeley, J. A., Water Works Engr., 
Teck Twp., 89 Taylor Ave., Kirk- 
land Lake, Ont., Canada 
| Edmonds, William R., Asst. 
Chief, Pub. Health Eng. Div., 
Natl. Health & Welfare, Environ- 
mental Health Centre, Rm, 318, 
45 Spencer St., Ottawa, Ont., 
Canada 

Edmondson, B. R., Chem., Sewage 
Works, 4 Potters Way, Fengate, 
Peterborough, Northants., England 
(ISP) 
Edwards, A. 

| Pub. Works, 
Niles, Mich. 

Edwards, J. L., Pit. Mgr., Natl. 
Starch Prod., Inc., 1735 W. Front 
St., Plainfield, N. J. 

Ehlen, George H., Partner, Port- 
land Concrete Pipe & Prod. Co., 
5819 S.W. Macadam Ave., Port- 
land 1, Ore. (Pac. N. W.) 

| Ehrich, Glen G., Engr., Box 270, 
Spencer, lowa 

Eichner, Fred N., Tech., Pollution 
Control Comm., 919 Summitview 
Ave., Yakima, Wash. (Pac. N. W.) 

Eichner, R. J., Pit. Engr., Procter 
& Gamble Co., Port Ivory, Staten 
Island 3, N. Y. 

Eifler, Harold, Supt., Sewers, 17 
Lewis Pl., Totowa, N. J. 

Ekeberg, Wolger, Cons. Engr., 
L.B.F., Kindstugatan 1, Stockholm 
C, Sweden 

Ekstrom, Bengt, Civil Engr., Vat- 
tenbyggnadsbyran, Sturegatan 54, 
Falun, Sweden 

Eldridge, T. M., Water & 
Sewer Pit., Util., 
Philadelphia, Miss. 


L., 
602 


Mgr., Bd. of 
E. Main St., 
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Elisworth, Edward, 
Cleaning & Sewers, 
Kansas City, Kans 

Embree, Lon, Supt., Water Dept., 
915 Vine St., Magnolia, Ark. 

Eming, Richard R., Asst. Dist. 
J Seaside San. Dist., 1312 
Adams St., Salinas, Calif. 

John H., Sr. 
14900 Stahelin, 


Street 
Tenth, 


Supt., 
312 N. 


Engel, 
Engr., 
Mich 


Enner, Tom, 
Albright Dr., 
(Rky. Mtn.) 

Esche, Carl K., 
Co., 4125 
delphia 24, 

Eubanks, Cecil Earl, 

Kenilworth  La., Kn 
Tenn Ky.-Tenn.) 

Eunpu, Floyd F., Cons 
Greeley & Hansen, ; 

St., Chicago 4, Ill, (Cen. St 

Evans, G. R., Vice-Pres., Glenfield 
& Kennedy, wate 706 North Ave., 
New Rochell Y 

Evans, William M., Jr., 
E W. S. Dickey Clay 

1592, Birmingham, 


Assoc. Civil 
Detroit 23, 


4305 
Utah 


Sales Engr., 
Salt Lake City, 


Chain Belt 
Phila- 


Engr., 
Ave., 


Dist. 
Mig. 
Ala. 


Fair, Roland, Opr., Sewage Trt. 
Pit., Big Rapids, Mich 
Fairbanks, Elmer, Supt., 
Trt. Pit., Ransom, Kans. 
Morse & Co., Att.: 
Bandy, Design Rep., 
Dr., Cincinnati 37, 


Sewage 


Fairbanks, 
Charles L. 
4815 Para 
Ohio 


Farmer, 
Charleston 


Supt., 
Fith 


Clarence R., 
San. Bd., 3101 
Ave., Charleston, W. Va. 


Farr, Fred, Jr., Proj. Engr., Al- 
fred LeFeber & Assoc., 2933 Wood- 
burn Ave., Cincinnati 6, Ohio 


Farrell, R. Paul, Jr., Design 
Engr., Dishwasher & Disposal, Gen- 
eral Electric Co., 4024 Busath 
Ave., Louisville 18, Ky. (Ky.- 
Tenn.) 

Farris, William L., Water Purif. 
Supvr., E. I. du Pont de Nemours 
& Co., Old Hickory, Tenn. (Ky.- 
Tenn.) 

Faulks, Jack, Sales Engr., 
Meter Co., 20 Bailey Rd., 
wood, N. 

Fay, Roy M., Field Engr., 
Inc., 721 Broad 
Ridgefield, N. J. ( 

Fazer, John, Jr., Asst. Adminis- 
trator, Pinecrest Sanatorium, Pow- 
ers, Mich 

Fedyna, John, Supt., Water & 
Sewage Trt., 209 Fairground Blvd., 
Canfield, Ohio 

Feher, James C., Supt., 
ding Rd., Fairfield, 
Eng.) 

Fellers, R. C., Chief 
Gainsville, Houston 20, 

Floyd, Asst. Opr., Clinton 
Ypsilanti Co., 50 Riverview, 

Clemens, Mich. 

Robert, 

Box 115, 


Neptune 
Maple- 


Infilco, 
Ave., Apt. 
N.Y.) 


1567 Red- 
Conn. (N. 


6411 


Opr., 
Tex. 


— 
Twp., 
Mt. 

Ferguson, 
San. Dist., 
Colo. (Rky. Mtn.) 

Fields, Ernest, Eng. Rep., W. S. 
Dickey Clay Mfg. Co., 7715 Sni- 
A-Bar Terr., Kansas City, Mo. 
( Kans.) 


Westminster 
Westminster, 


SEWAGE AND IN 


Filipowski, 


| Finnell, E. J., 


Flanigan, 


Fogle, Ivan, Asst 


Fields, Sherman E., Field San 
Engr., Chicago Pump Co., 5 § 
View St., Apt. 305 
(Cen. St.) 

Figueroa, Raul Dederick, 
Engr., Puerto Rico 
Sewer Auth., 366 Bet 
Villa Palmeras, Puerto 

Filgo, William W., PHE, 
726 Edney Bldg., Chattanooga, 
Tenn. (Miss.) 

S., Engr., Fledco Con- 

Ltd., 354 Martin St., 


Civil 


crete Pipe 
Milton, Ont., Canada 
Fill, Weldon Carl, Stud., 
Married Stud. Cts 
Ind. (Cen 
Finch, John, 
Dept., 
England 
Finch, Lewis 8., Engr In- 
dianapolis Water Co 220 Speed 
way Ave Indianap i Ind 
(Cen. St.) 
Finchum, Richard, 
Game & Fish Comm., 13 
St., Galveston, Tex 
Dir., Eng 
Ext. Services, Univ. of Alabama, 
Box 2987, University, Ala 
Finney, 8S. N., Jr., San. Engr., 
Fla. State Bd. of Health, Box 210, 
Jacksonville 1, Fla 
Fischer, Charles R., 
Jensen & Johnson, 
Elkhorn, Wis., 
Fontana, Wis 


101-3 
St.) 


Mer., Sewage Purif. 
Cippenham La., 


Civil Engr., 
Civil Engrs., 
Box 99, Rt. 1, 
(Cen. St.) 
Fleanor A., 
Dept. of Water & Sewers, 
1311, West Palm Beach, Fla. 
Fleming, R. C., Engr., Fledco Con- 
crete Pipe, Ltd., 118 Lauder Rd., 
Oshawa, Ont., Canada 
Opr., 
Dist., 
Seattle 66, 


Chem 
Box 


Southwest 
14943 
Wash 


Suburban Sewer 
16th, S. W., 
(Pac. N. W.) 

Folsom, Vernon L., Supt., 
Box 11, Perry, Fla 

Fornetti, David J., City 
City Hall, Iron Mountain, 

Forslund, Ruben, Opr., 
Alpha, Mich 

Forton, Richard G., 
Tech., 305 
City, Mich 

Foster, Richard F., 
Biology, General Ele 
Hunt Ave., Richland, 

N. W.) 

Fournier, Francisco Lopez, Con- 
struction Supvr., P. R. Aqueduct 
& Sewer Auth., 119 Corchado St., 
Santurce, Puerto Rico 

Fowler, J. A., Sinclair 
Co., 3500 Indianap« lis 
Chicago, Ind. (Cen. St.) 

Foy, H. A., Chmn., Dairy 
Comm., Dept. of Agri., Box 2298, 
Wellington, New Zealand 

Francois, Pedrito, Dir., Environ- 
mental San. (San. Engr.), Virgin 
Islands Health Dept., Box 543, 
Charlotte Amalie, St. Thomas, Vir- 
gin Islands (Puerto Rico) 

Franklin, William, Jr., Sr 
Sewage Trt. Plt., Connell 
Newport, R. I. (N. Eng.) 


Util., 


Engr., 
Mich 
Box 34, 


Lab 


Traverse 


Jr., 
Cochlin St., 


Mer., 
tric Co 
Wash 


Aquatic 
25 


, 182 
(Pac 


Refining 
Blvd., E. 


Opr., 
Hwy., 


Freeman, George E., Secy.-Treas., | 


Wm. F. Freeman, 
High Point, N. C 
Frese, Karl G., Jr., Asst. Mgr., 
Branch Office, Rader & Assoc., 611 
First Ave., N., St. Petersburg, Fla. 


Inc., 


Box 1802, 


‘DUSTRIAL WASTES 


Aurora, Ill. 
Aqueduct & 


TVA, | 


West Lafayette, | 


Slough, 


Game Warden, 
1—17th | 


Gagnon, 


Wastes | 


| Gard, 
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1645-A E. 
Evansville 11, Ind 


Frick, Clyde J., 
igan St., 
St.) 


Mich- 
(Cen. 


Friedman, Frederic A., Proj. 
Engr., Nussbaumer, Clarke & 
Velzy, 73-02—220th St., Bayside, 
Queens, N. Y 

Fritsche, Allen J., 
clair & Valentine 
St., Ridgway, Pa. 

Froehlich, E. F., Opr., 
Lillian, Houston 

Froney, Merrill W.., 
Opr.-Chem., 528 E. 
Marquette, Mich. 

Frost, J. R., Sales 
Morse & Co., 
Charlotte, N. ¢ 

Frownfelter, Richard A., 
203 School St., Hudson, Mich. 

Fulcher, A. L., —_ of Water 
Works, Box 134, Cumberland, Ky 
Ky.-Tenn.) 

Fulford, J. 
on, Ga 


Pit. Engr., Sin- 
Co., 75 Front 


Sewer Div., 
7, Tex. 

Sr., Chief 
Hewitt Ave., 


Mgr., 
Liberty 


Fairbanks, 
Life Bldg 


Opr 


H., City Supt., Daw- 


Fulghum, Charles H., 
Mississippi Mfrs. Assn., 
Edward Hotel, Jackson, 

Fuller, Ernest, Res. Engr., 
Lakes Steel Corp., Ecorse, 
29, Mich. 

Funk, John C., 
Trt. Pit., Box 
Ohi 

Funnell, F. 
Fort 

Furman, 
Trt. Pilt., 
Mo 

Fyda, Michael J., San. 
Chicago Pump Co., 1245 
Claremont, Chicago 22, II. 
St.) 


Exec. Secy., 
Suite 300, 
Miss. 
Great 
Detroit 


Chief Opr., 
744, 


Sewage 
Ashtabula, 


C., Supt., 
Lauderdale, Fla. 
Lyle D., 
206 Pacific 


Sewage Trt., 


Opr., 
Dr 


Sewage 
Belton, 


Engr., 
North 
(Cen 


Gabaccia, Anthony J., 
Engr., Lederle Labs., 91 
Ave., Westwood, N. J. 

Gadd, Robert L., Opr. & 
Sewer Plt., 3005 Dayton 
Red Bank-White Oak, Tenn. 
Tenn.) 

Gaedt, Glen, 
Brighton, Mich 

L Chief City Engr., 
City Hall, Quebec City, Que., 
Canada 

Gandy, J. M., Civil 
McKeen & Co., 160 St. 
St., Lachine, Que., Canada 

Ganzenhuber, Paul G., 
Engr., Lehner-Bridges, Inc., 
Carlisle, Detroit 5, Mich 

Garcia, Mauro da Cunha, Engr., 
San. Sewers Dept., Rua Uruguai, 
No. 234, Apt. 303, Tiguca, Rio 
de Janeiro, Brazil (Cen. St.) 

Miguel Vega, Civil Engr., 
Rico Aqueduct & Sewer 
Box 7066, Barrio Obrero 

Santurce, Puerto Rico 

George W., Dir. of 
Works & City Engr., 
Bidg., Lexington, Ky. (Ky. -Tenn.) 

Gardner, Dr. R., Cons. Engr., Box 
271, Dunedin, New Zealand 

Garner, Gordon R., Asst. Opr., 
162 Wells St., Crosswell, Mich. 

Garris, Milton B., Jr., Exec. Asst., 
M. B. Garris, Cons. Engr., 622 
S. W. 27th Ave., Miami, Fla. 

Garza, 8. A., Supt., Sewerage Col- 
lection Dept., 2911 Cherry La., 
Austin 3, Tex. 


Chem 
Seventh 
(N.Y.) 
Supt., 
Blvd., 
(Ky.- 


Sige 690 Hope St., 


H. E 
Joseph 


Engr., 


Civil 
15034 


Garcia, 
-uerto 
Auth., 


Sta., 


Pub. 
Municipal 


= 
: 
a 
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Gates, Robert H., Dist. 
American-Marietta Co., Box 
Dania, 

Gatlin, A. Asst. Dir., Mississippi 
"& Ind. Bd., Box 849, 
Jackson, Miss. 

Gearhiser, W. P., 
Light & Water Dept. 

Gellman, Isaiah, West Coast Reg. 
Engr., Natl. Council for Stream 
Impr., Box 1264, Portland 7, Ore. 
(Pac. N. W.) 

General Electric Co., Att.: 
Carroll, Conneaut Base Pit., Rieg 
& Maple Ave., Conneaut, Ohio 

General /Foods Corp., Post Div., 
Att.: Roger B. Miller, Proj. Engr., 
Battle Creek, Mich. 

George, John A., see New Castle, 
Pa., City of 

Gerber, Robert A., Asst. Ed., 
FSIWA, 4435 Wisconsin Ave., N 
W., Washington 16, D. C. (Miss.) 

Gerde, Lennart, Cons. Engr., Vat- 
tenbyggnadsbyran, Gardsvagen 6, 
Solna, Sweden 

Gerecke, E. R., Supvr.—Plt. 
Buffalo Sewer Auth., 
Buffalo, N. Y. 

Getzinger, George, Opr., 
Trt. Pit., 509% 
ledo, Ohio 

Geurin, James W., Dist. Chem., 
U. Geological Survey, Box 607, 
Ocala, Fla 

Gibson, W. E., Jr., Util. Engr., 
Cosden Petroleum Corp., Box 1311, 
Big Spring, Tex 

Gidlow, William, Civil Engr., 4th 
& Oneida Sts., Lewistown, N. Y. 

Gierow, Albert O., Vice-Pres., 
E. Snyder Assoc., 1318 Wildwood 
Ave., Jackson, Mich. 

Gifford, David R., Chief Util. Proj. 
Engr., Pennsylvania State Univ., 
318 Main Bldg., University Park, 
Pa 

Gilbert, James E., 
Trt. Pit., Elberta, 

Gildea, R. E. L., Prof., School of 
Eng., Civil Eng. Dept., Univ. of 
Virginia, Charlottesville, Va. 

Gillard, P., Disp. Pit. 
Supt., Boyd St., Winter 
Garden, 


see Columbus 


H. R. 


Opr., 
20 Beyer P'1., 


Sewage 
Pontiac St., To- 


Geo. 


Opr., 
Mich. 


Sewage 


James 

127 
Fla 

Gingles, Tommy, 
Civil Eng., Univ. 
Dept. of Civil 
Miss 


Ginn, Edmund C., Opr., 
Portal, 


Assoc. Prof., 
of Mississippi, 
Eng., University, 


234 W. 

San Clemente, Calif. 

Ginzl, Charles, Chem., Benton 
Harbor-St. Joseph, 800 Edgecombe, 
Benton Harbor, Mich. 


Giol, Jorge A. Colon, Civil Engr., 
P. R. Water & Sewer Auth., Calle 
Cabrera 867, Rio Piedras, Puerto 
Rico 


Girvan, John W.,  Vice-Pres., 
Tesco Chemicals, Inc., Drawer 
7128, Sta. C, Atlanta, Ga. (Miss.) 


Glamann, Donald, Opr., Water & 
Sewage Pit., Box 214, Horicon, 
Wis. (Cen. St.) 


Glass, Karl, Chem., 
Tech. Center, 1571 
Hazel Park, Mich. 

Glasseo, 8. B., Partner, Glassco & 
Carter, Assoc. Civil Engrs., Rolling 
Fork, Miss. 

Goddard, John, Pres., 3503 Leol- 
man Ave., St. Petersburg, Fla. 


Gen. 
East 


Motors 
Elza, 


| Goff, James Delbert, Engr., 


| Goitia, Jose R., San. Engr., 


Godfrey, Roscoe W., Opr.-Sewage 
Trt. Plt., Salt Lake Co. Cotton- 
wood San. Dist., 4290 S. Sth W., 
Murray, Utah 

Texas 
State Dept. of Health, 4430 Som- 
erville, Dallas 6, Tex. 

Goff, Lonnie L., Supt., 


Sewer Dept., The Mackle Co., 
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Green, F. Clark, Asst. Supt., 604 
Pond Point Ave., Milford, Conn. 
(N. Eng.) 


| Green, Hiram P., Mobile Water & 


Water & | 


Access Rd., Port Charlotte, Punta | 


Gorda, Fla. 


Rico Aqueduct & Sewer Auth., 
Dresde St., No. 471, Puerto Nuevo, 
Puerto Rico 
Golden, Paul T., 
Greenwhich St., 
(N. Eng.) 


Commr., 31 


Ludlow, 


| Golden, Richard M., Office Supvr., 


| Goodfellow, J. W., Jr., 


Installation & Operation Sect., Chi- 
cago Pump Co., 1329 Winnemac, 
Chicago 40, (Cen. St.) 

Goldey, Charles L., Chem., Jersey 
City Sewerage Auth., Box 847, 

Jersey City, 


Journal Square Sta., 


Gomez, Kafael Gonzalez, 
Engr., Arch. & Eng. Office, 
8795, Santurce, Puerto Rico 

Gonglewski, Norbert E., 
Chem., Buffalo Sewer Auth., 
Colonial Ave., Kenmore 17, N. 

Goode, N. J., Engr., 1709 Lendee 
St., New Westminster, c 
Canada (Can. & Pac. N. 


Box 


Ww.) 
78 Madi- 
son Ave., Mt. 


Holly, 


| Googins, Thomas C., Sales Engr., 


| 
Gore, 


9181 Gail Ct., 
(Rky. Mtn.) 
Gordon, C. D., 
of Washington 
Capitol Park 
Wash. (Pac. N. 


Thornton, Colo. 
Mng. Dir., 
Industries, 


Assn. 
212 


Fla. Rep 
Ralph B. Carter Co., 
Ave., Coral Gables, Fla. 

Gordon, Jack, Cons. Engr., 
E. Williams & Assoc., 312 W. 
fax, South Bend. Ind. (Cen. St.) 

William W., Chief Opr., 
Sewage Trt. Pit., 104 W. McCurdy 
Blvd., Ocala, Fla. 

Goss, H. A., dr., 
Combustion Eng., 
Bldg., Detroit 26, Mich. 

Goulet, Alfred D., N. J. Rep., 

H. Stewart Co., 9 Olcott St., 
Middlebush, 

Gove, Robert H., Cons. 

S. Edward St., Kalamazoo, Mich 


Grabania, George, Sales Rep. 
B-I-F Industries, cur Ra, 
Scotch Plains, N. J. Fe 


Graddock, Gordon, of San., 
Corp. Yard, Brantford, Ont., 
Canada 


Granhammer, Gosta, Cons. Engr., 
Vattenbyggnadsbyran, Humlegards- 
gatan 29, Stockholm O, Sweden 


P. A. Ste., Chief Engr., 
A. Eng., 4545 Main St., 
B. C., Canada 


Graver, Richard H., Opr., Sewage 
Pit., Safe-Harbor Water Power 
Corp., Conestoga, RD 2, Pa. 


Gray, Don E., Partner, Gray & 
Osborne, Cons. Engrs., 228 S. 2nd 
St., Yakima, Wash. (Pac. N. W.) 

Gray, William P., Chem., Lans- 
dale Tube Co., Div. of Philco 
Corp., 229 Pennbrook Ave., Lans- 
dale, Pa. 


Sales 
Inc., 


Engr., 149 


Grant, 


Vancouver, 


Puerto | 


Mass, | 


Civil | 


Olympia, | 


Sevill. | 
351 Sevilla | Guereio, Victor Del, Dr. Eng., 58 
Clyde | 
Col- | 


Engr., | 
1537 Book 


| Gregory, 


Sewage Bd., 860 Cottage Hill Ave., 
Mobile, Ala. 

Green, J. W., Supt., 
Shoe Co., Marlinton, 

Paul D., 
Gregory, Cons. Engrs., 
7th St., Fort Worth 7, 

Grenz, Donald A., 
Ralph B. Carter Co., 

, Hackensack, N. 
J., Chief Chem., Middle- 
sex Co., Council Maint. Drain 
Dept., Box 7, Isleworth, Middle- 
sex, England (ISP) 

Grigassy, N. P., Ind. Sales Engr., 
Minneapolis-Honeywell Regulator 
Co., 4120 Brownsville Rd., Pitts- 
burgh 27, Pa. 

Grigoropoulos, Sotirios G., Stud., 
Liggett Hall, Washington Univ., 
St. Louis 5, Mo. 

Griswold, H. H., 
Heyward & Co., 


International 
a. 


Reaves & 
3332 W. 


Sales Mer., 
192 Atlantic 


Sales, T. C 
518 E. Morehead 
Charlotte, N. C. 


| Griswold, Harold H., Sales Engr., 


Pacific Flush Tank Co., 
Morehead St., Charlotte, 
(Va.) 

Groenewegen, P., Trade Wastes 
Insp., Auckland Metro. Drain. Bd., 
Box 208, Auckland, New Zealand 

Gross, C. E., Res. Dept., John 
Morrell & Co., Ottumwa, Towa 

Grossman, Mac Willison, Pres., 
Invex, Inc., 369 Granello Ave., 
Coral Gables, Fla. 

Grumbling, Jay &8., Assoc. a 
Water & Sewage Works Mag., 155 
E. 44th St., New York 17, N. Y. 

Gruspier, Joseph T., 301 S. Hicks 
Rd., Palatine, Il. (Cen. St.) 


518 E. 
N. 


Floyd Ave., Bloomfield, N. J. 
Gunnels, Robert L., Opr., Sewage 

Pit., Box 4075, Jacksonville, Fla. 
Gustafsson, Gote, Engr., LBF, 

Gardesgatan 4, Mariestad, Sweden 
Gwinnup, Donald M., 126 E. 8th 


St., Box 111, Anderson, Ind. (Cen. 
St.) 


Habel, John C., San. Engr., Fed- 
eral Housing Admin., 269 Giralda 
Ave., Coral Gables, Fla. 

Hague, Joseph T., Jr., Pres., 
Smith Lime Flour Co., 444 Trum- 
bull St., Elizabeth 1, N. J. 

Haley, F. O., Field Engr., Fair- 
banks-Morse & Co., 161 Del Rio 
St., Jackson, Miss. 

Hall, Charles, 1021 
Joliet, MM. (Cen. St.) 

Hall, E. W., Vice-Pres., Layne 
Central Co., Box 2387, Jackson, 
Miss. 

Hall, J. E., Sales Engr., Choctaw, 
Inc., Box 1105, Jackson, Miss. 
Hall, J. R., Property Supt., Inter- 
national Minerals & Chem. Corp., 

Box 867, Bartow, Fla. 

Hall, Walter C., Supt., Sewage 
Trt. Pit., Box 175, Bact Palestine, 
Ohio (Fia.) 

Hall, Wm. P., Gen. Megr., Sioux 
Falls Rendering Co., Box 454, 
Sioux Falls, S. Dak. 

Halstead, Kenneth C., Opr., 
age Trt. Pit., 557 E. 
Topeka, 


McKinly, 


Bre 
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i 
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Hamilton, Woodrow, Western Hawkes, Frederic W., Pit. Opr. Hill, Col. Richard F., Dist. Engr., 
Mgr., Scranton Publishing Co., 185 (Mech.), Pearce Uible Homes, N. C. State Bd. of "Health, Mc- 
. Wabash Ave., Chicago, Ill. | Inc., 4637 Riverdale Rd., Jackson- Intyre Bldg., Asheville, N. C. 
(Cen. St.) ville, Fla Hill, Underwood, Field Supt., Wa- 
Hanes, Robert D., Civil Engr., Hawkins, Roger, Opr., Water & ter & Sewage Dept., Box 4226, 
Spicer Eng. Co., 1688 Brockway, | Sewage Plt., 1612 Reaves St., Dy- Beaumont, Tex. 
Saginaw, Mich ersburg, : ‘y.-Tenn.) Himsley, A., Vice-Pres. & Gen. 
Haney, William A., Chem. Engr., Hawthorne, Howard A., Dist Megr., Ion Exchange (Canada) 
General Electric Co., 325 Bldg., Mer., Jefferson Co. W. C. & I. D. Ltd., 33 Price St., Toronto 5, Ont., 
300 Area, Richland, Wash. (Pac No. 10, Rt. 4, Box 174-D, Beau- Canada 
N. W.) mont, Tex Hinckfoot, Donald A., Asst. Engr., 
Hannam, John W., Water Supt., Hawthorne, J. Glenn, see Macin, Koopman Eng., 22319 Ten Mile 
Town of Woodland, Woodland, Inc. Rd., St. Clair Shores, Mich. 
Wash, (Pac. N. W.) Hayes, Aubrey, Supt. of Util., | Hinton, Howard B., Util. Supvr., 
Hanold, Eugene, Chief Opr., 641 1376 E. State St., Salem, Ohio | Escambia Chem. Co., Box 467, 
Adams St., Ottawa, Ill. (Cen. St.) Hazelswart, Donald, Supt., Sew- Pensacola, Fla. 
Hansen, E. W., San. Engr., State age, 433 Auglaize St., Defiance, | Hiscock, Sid, Supt., Util., Overton, 
Dept. of Health, City Hall, Ohio Nebr. 
Mitchell, S. Dak. aoe. Kenneth M., Foreman, | Hiser, Lee L., Field Sales Engr., 
Hanzal, James J., Sr. Ind. Wastes Talon, Inc., Arch St., Meadville, Infileo, Inc., 3803 Main St., Hous- 
Insp., Sewer Maint., 1412 N Pa. ton 2, Tex 
Catalina St 3urbank, Calif. Heater, Collier A., Meter Reader, | Hobaugh, Harry J., Marre Island 
Harcourt, R. R., Sr. Engr., Pub Box 721, Dumas, Tex Naval Shipy ard, Code 903, Val- 
Health Ei g., Design Office, Min Hege, Roy C., Chem., 505 Fern- le Calif 
istry of Works, Box 8024, Govt dale Dr., High Point, N. C Hobbs, Wm. Norman, Engr.-in- 
Heibel, John, Chem., Erie Sewage Charge, Water & Sewage, City 
Harden, Francis, Engr., Sewage Trt., 3839 Trask Ave., Erie, Pa. Hall, Pointe Claire, Que., Canada 
3 “be -" I 1001 Florida Ave., St | Heinke, Ronald R., Grad. Stud., | Hodgden, Hugh Wendell, Chem., 
ag - ; ' San. Eng., Univ. of Washington, Fla. State Bd. of Health, Box 210, 
Harlin, Curtis C., Jr., Water & 9058 E. Shorewood Dr., Mercer | Jacksonville 1, Fla. 
aw 317, S. Jackson, Island, Wash. (Pac. N. W.) Hodge, John, Plymouth Util., 
Heister, Ralph M., t. Chief, | Plymouth, Wis. (Cen. St.) 
Harner, = Bt Water & Sewage Ind. Waste Sect., Pa. Dept. of | Hofmann, C. F., Vice-Pres. & 
a oe Box 123, Veterans Health, Harrisburg, Pa Engr., Brown & Brown, Inc., Box 
a et | Helmer, Glenn, Opr., Box 195, | 1074, Lima, Ohio 
A. ae Pinconning, Mich Hogan, Jim Joe, Foreman, Sewage 
Alt. 1 (Mich.) ™ AY: | Henderson, A., Works Foreman, Disposal Plt., Univ. of Mississippi, 


: Town Hall, High Prairie, Alberta, | Physical Plt. Dept., University, 
Harns, Henry C., Opr., 200 W. | Canada . Miss 


Everettdale, Lansing 10, Mich. 


: 2 A | Henderson, John B., Sales Engr., | Hohloch, William F., San., Gene- 
Harper, Wm. C., Dir., South | Wallace & Tiernan, Ltd., Scar- see Co. Health Dept., 202 Co. 
Dist | borough, Ont., Canada Office Bldg., Flint, Mich 

Mich eae ee air shores, | Hendricks, Doyle D., City Engr., | Holeomb, A. E., Asst. Supt., San. 
H j , J Civil City Hall, Snyder, Tex ; sewers 10321 Lakemere, Dallas 18, 

35. U Henry, Clarence R., Res. Chem., Tex 

20 Mass. (N.Y.) Water & Sewer Dept., 2386 S. W. | Holland, E. W., City Engr., 120 
=ibetieae se; : Sth St., Miami 35, Fla. N. Howard St., Glendale 6, Calif. 
Asst. Henshaw, R., Pit. Design Engr., | Holland, John M., Partner, 

C. & ). 3, Box 642, Pearland, 409 Lookout View Dr., Golden, Manas, Porter & Seeley, 

Tex. Colo. (Rky. Mtn.) | Packard Rd., Ann Arbor, Mich. 
Harris, B., Herbert Chemical Co., The, Att.: | Hollister, R. H., c/o Mrs. Lillian 
Grants Sect ater ot USP ~ Paul C. Miller, Design Rep., Vine | Bruce, 424-B Bernard, Bakersfield, 
ter I Hl. Co ntrol es ge SPHS, St. & Murray Rd., Cincinnati 17, Calif. (Tex.) 

4505 Gretna, Bethesda, Md. (Ky.- Ohio a 

Tenn.) = . . Holm, L. C., Supt of Bldgs., In- 
' : Herbert, William 8., Partner, diana (East-West) Toll Rd., 125 
Hart, A. M., Pres., Hart Industrial McNamee, Porter & Seeley, 2223 Glendale Ave., Elkhart, Ind. (Cen. 

Sales Corp 3954 Packard Rd., Ann Arbor, Mich. St.) 
Cincinnati 9, Ohio (Ky.-Tenn. tanta 
E. R., Ind Hygienist, Holmes, Matt N., Opr.-Foreman, 
Hart, Ray L., Cons. Engr., Hart- Med. Div., —— as Re- 242 W. Arch St.. Lronwood, Mich 

Reynolds & Assoc., Inc., 154-B fining Co., 30x 950, aytown, 

Imeria, Coral Gables, Fla lex. Holmgren, Ingvar, Engr., Norrbot- 
Hartman, Jerome P., City Mgr., | Herrmann, Albert O., Supvr.-Opr., Seen ng Klippgatan 5, 

City Hall, Crystal Falls, Mich. Treatment Plt., 128 Rainier Ave. sulea, oweden 
Hi: E Bremerton, Wash. (Pac. N. W.) Holmgren, Richard J., Jr., San. 

‘Ba 948 D Iray | Herwig, Chester F., San. Engr., Engr., Carey & Kramer, Cons. 

Pa. Dept. of Health, 513 Third Engrs., c/o James Montgomery, 

Beach, Fla St., West Fairview, Pa. 535 E. Walnut St., Pasadena, Calif. 
Herzog, Walter, Inertol Co., Inc., (Pac. N. ) 

| 27 S, Park, San Francisco 7, Calif. rhyde, Argyle, Supt., Water 

Del Hetzel, w., Village Sewage Maint., | orks, 519 Upton, Reed City, 

Hasse, David W., City Engr., 60 Cc S 

1 Wattles Rd., Troy, Mich Hewitt, John A., Solvay Process | Hooker, R. O., Chem., C. W. S. 

se ; Div., Allied Chem. & Dye Corp., Freezing Works, Longburn, New 
Hatch, Fred, Trt. Pit Opr., 1519 | 8702 Rolando Dr., Richmond, Va Zealand 

Deckins m, Olympia, Wash (Pa Hicks, B. Forest, Supt., Util., | Hoos, Richard E., Sales Engr., 

N.W City Hall, Brooklyn, Towa Wallace & Tiernan Inc., 102 South- 
Hattabaugh, Everett, Supt., Sew- | Hicks, Ronald, Chief Chem., wood Dr., Kenmore 17, N. Y. 

age Trt. Pit. 1009 Hazel St., Auckland Metro. Drain. Bd., Box | Hoover, Elvin F., San. Engr. II, 

South Haven, Mich 208, Auckland, New Zealand | Pa. Dept. of Health, 29 Chestnut 
Hauser, Emil, Opr., Sewage Trt. | Higgins, T. R., Cons. Engr., Ediger St., Lewistown, Pa. 

Pit., 322 Bassett St., Toledo, Ohio & Co., Haviland, Kans. Hoover, Sophie §8., Stenographer, 
Hawerman, Bertil, Civil Engr., Hill, B. J., Clerk-Treas., Town | Box 210, Bur. of Eng., Fla. State 

Vasavagen 7, Lidingo, Sweden Hall, Collingwood, Ont., Canada Bd. of Health, Jacksonville 1, Fla. 


Hasfurther, William A., Deputy 
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y 
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Hopwood, J., Dir., Adams-Hy- | Inners, David B., Supt., Sewage 
draulics, Ltd., Box 15, York, Eng- Trt. Pit., 31 York St., Hanover, 
land (ISP) Pa. 


llorasawa, Isamu, 


San. Eng., 
Health, 
nato- 

Horvitz, H. 
Co., 4537 
21, Ohio 

Hoshall, Pe 
shall Machi 

Ave., Memp 

Hosmer, 
3339 
Hostetter, 
Pit., City 
Iowa 
Howe, 
Kerry T. H 
Wellington 
Ont., Canac 
liowell, 
age Trt 
ford, Ind 

Ilowell, L. 
City Hall, 

Howerton, 
Sewage 


Shir: ganedai 
Ku, Tokyo 


Mayfield Rd., 


Kerry T., 


Charles, 
Plt., 1715 


Virgil A., Sr. 


Chief, Dept. of 
Institute of Public 
Machi, Mi- 
Japan (Calif.) 

J., Pre Allyn Chem 
Cleveland 


yton L., 
nery Co., 


his, Tenn. 


Owner, Ho- 
1699 Peach 
(Ky.-Tenn.) 


Walter M., Shift Opr., 
Lincoln, 


Kenneth, Supt 


Mich. 


, Sewage 
Center, 


Dearborn, 


Hall, Grundy 


Cons. 
owe & Assoc., 
ot., ot. 


la 


Engr., 
Ltd., 2 
Catharines, 


Sr., Opr., Sew 

25th St., Bed 
St.) 
Asst. 
Meridian, 


(Cer 


City 
Miss. 


Engr., 


Opr 
Pit., 6923 U. § 


Hwy. 290, Austin 5, Tex. 

Hoyt, Bruce E., Opr., Rt. 3, Mt 
Pleasant 3, Mich. 

Hubbell, James W., Engr., Hub 
bell, Roth & Clark, 2737 Man- 
chester, Birmingham, Mich. 

Huck, George E., Opr. Trainee 
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Pres., United Concrete Pipe Corp., 


Box 425, Baldwin Park, Calif. 
Johnston, Grover, Sewage 
reg 200 Montgomery St., 


Pit. 
Troy, 
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Sanatorium, 218 St. 


Nicholas Ave., Worcester, Mass. 
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Keegan, Frank J., Supt. & Opr., 
Dept. of Water Res., San. Dist., 
16 West St., San Rafael, Calif 

Keener, Glen Edward, Water & 
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Liersch, Otto G., Supvr., Water & 
Sewage Plts., Folsom Prison, 5540 
—2nd Ave., Sacramento 17, Calif. 

Linke, Harold A., Jr., Engr., 
Templeton & Linke, Cons. Engr., 
500 Dooly Bldg., Salt Lake City 1, 
Utah 

Little, Frank &., 
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Fla. 
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Lobley, D. G., Sales Engr., 
Oliver-Long Ltd., Rm. 318, 
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Lockwood, Howard W., 
Engr., Fairbanks, Morse & 
Box 7, Miami 57, Fla. 

Lockwood, Samuel R., San. 
Rader & 
N., St. Fla. 

Loder, Aaron J., Maint 
Jayhawk Improvement Dist., 
Mona Lane, Wichita, Kans. 

Lombardi, A. Richard, State 
Engr., 153 Smith Dr., East Hart- 
ford 8, Conn. (N. Eng.) 

David A., Res. San. Engr., 
Univ. of Iowa, Box 289, 
RR 4, Iowa City, Iowa 

Long, Kenneth E., City Engr., 
Memorial Bidg., Ironwood, Mich. 
Walter, Mgr., 115 South 

Gaylord, Mich. 

Lopez, Cesar 0O., Civil Engr., 
Puerto Rico Aqueduct & Sewer 
Auth., Box 415, Camuy, Puerto 
Rico 

Lough, Galen K., Crew Chief, Ind. 
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Tex. 
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Lucas, J. 
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Ludwig, Carl M., 
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Luke, J. E., Sales Rep., W. S. 
Dickey Clay Mig. Co., 616—53rd 
Ave., Meridian, Miss. 

Lukers, Charles R., City Mgr., 
60 W. Wattles Rd., Troy, Mich. 


Lund, Barry L., Maint. Man, 
Southwest Suburban Sewer Dist., 
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Lusk, George D., Chief Opr., 
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Lydston, Hugh,  Engr., 
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Idaho (Pac. N. W.) 

Lynch, Daniel E., 
Dept. 
Ct., Columbus 9, Ohio 

Lynch, Vernon E., Sales Engr 
Dorr-Oliver Inc., Merchandise 
Mart, Chicago, Ill. (Ind.) 

Lyne, James A., Jr., Vice-Pres., 
Howard, Nielsen & Lyne, Engrs.- 
Arch., 318 Union St., 
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Lynott, William J., Jr., Cons. 
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Pa. 
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Ltd., St. Thomas, Ont., Canada 
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Martinez, Ernest, Mgr., Pub. Util., 
Box 135, Taos, N. Mex. (Rky. 
Mtn.) 

Martinez, Pedro Ramos, Civil 
Engr., P. R. Aqueduct & Sewer 
Auth., Box 7066, Barrio Obrero 
Sta., Santurce, Puerto Rico 

Marx, Kenneth C., Sales 
Chain Belt Co., Box 10167, 
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Mathison, John J., Jdr., 
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Matotan, William I., Cons. Engr., 
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buquerque, N. Mex. (Rky. “Mtn.) 
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Maurer, Fred C., Assoc. Editor, 
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44th St., New York 17, N. Y. 

Maxwell, Carl K., Supt., Pub. 
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Tex. 

Maxwell, Clark, City 
Hall, Eau Gallie, Fla. 

May, Edward A., Supt., Hinds 
Co. Water Co., Box 8127, Jackson, 
Miss. 

Mayer, 
Tilden 
Eng.) 

Mazzone, F. L., 
Long Reach Silicones 
Carbide Corp., Box 
ville, W. Va. 

McAlister, William 
Supvr., Div. of Water 
Reidsville, N. C. 
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Washington, lowa 
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wood, Kessler & "Bartlett, 8 Rosalie 
Pl., Commack, N. Y. 


McCalip, Gene, City Hall, Shawnee, 
Okla. 


McCarron, Myles F., Sales Engr., 
Wa'lace & Tiernan, Ltd., 114 
Brooklawn Ave., Toronto 13, Ont., 
Canada 

McCarthy, Robert L., Asst. Civil 
Engr., Metro. San. Dist. of Chi- 
cago, 14645 S. Michigan Ave., 
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MeCarty, M. J., Secy.-Treas., Wa- 
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Moller, Gunnar, Cons. Engr., Vat- 
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Montgomery, H. M., Chem., S. 
C. Water Poll. Control Auth., 207 
W. Meeting St., Apt. E, Lancaster, 
> 


Moody, T. D., Owner, Orange City 
Water Co., Orange City, Fla. 

Moore, Ulysses, Plt. Supt., 
Ash St., Watseka, Ill. (Cen. St.) 

Moran, Kobert J., Chem., Al- 
legheny Co. San. Auth., 325 Dollar 
Way, Pittsburgh 13, Pa. 

Morgan, E. J., Suburban Util. Co., 
Hoffman Estates, 
(Cen. St.) 

Div. 
Dept. of Health, 413 First 
Bank Bldg., Greensburg, Pa. 

Morgan, Paul E., Asst. Prof., Civil 
Eng., Iowa State College, 106 En- 
gineering Annex, Ames, Iowa 

Moriarty, Lawrence R., 1517 W. 
42nd St., Erie 
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City Hall, Pasco, 
N. W.) 
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Natl. 
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Morse, 
Park Sq. Bldg., Boston, Mass. (N. 
Eng.) 

Morton, William, Cons. 
920 Miller St., Seattle 2, 
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Moser, William K., Asst 
491 State St., Harbor 
Mich. 


Mosquera, Rafael A., Civil Engr., 
P. R. Water & Sewer Auth., Box 


325, Juncos, Puerto Rico 


Mott, Clifford J., Maint 
Sewage Trt. Pilt., 4930 
Rd., Beaumont, Tex 

Motta, Adilson C. Seroa da, 
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Muelro, Carlos, Civil Engr., 
Rico Aqueduct & Sewer 
Box 7066, Barrio Obrero 
Santurce, Puerto Rico 

Munger, John W., 313 Highway 
45, Grayslake, Ill. (Cen. St.) 

Munoz, Gilbert, Pit. Opr., City 
Water Dept., Box 833, Donna, Tex. 

Munson, Hilding K., Supt., 
Constr. & Repair Div., State Insti- 
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Munson, Irving H., Cons. Engr., 
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Musgrove, T. T., Jr., Supt., Sew- 
erage System, 900 Magazine Rd., 
Petersburg, Va. 


Muter, W. G., Jr., Engr., Goodiel- | 


low AFB, 312 Sellers, San Angelo, 
Tex. 

Myers, Phillip 
Viking Supply 
Jackson, Miss. 

Myrick, Henry Nugent, 
Asst. & Fellow, Civil Eng 
Rice Inst., 688 Garland, 
mont. Tex. 


J., Sales Rep., 
Corp., Box 1995, 


Grad 
Dept., 
Beau- 


Nagel, W. H., Field Engr., Fischer 
& Porter Co., 2000 Sheridan Dr., 
Buffalo 23, N. Y. 

Naglich, Frank M., Engr., Hub- 
bell, Roth & Clark, 6422 Minock, 
Detroit 28, Mich 

Nakamura, Miisuru, Assoc. Prof., 
Montana State Univ., Bact. Dept., 
Missoula, Mont. (Pac. N. W.) 

Nanz, Robert A., Pres., Florida 
Chem. & Engr., Inc., 1709 N 
Mills St., Orlando, Fla. 

Nass, Theodore W., Mgr., Mana- 
tee Util. Co., Box 4140, Sarasota, 
Fla. 

Navas, Sianley K., see 
Pipe & Pred. Co., Inc. 

Neff, John Elwood, Cons. Engr.- 
Partner, Neff Eng. Co., 2500 
Evergreen Ave., Salt Lake City, 
Utah 


Concrete 


Negron, Manuel Lopez, Opr. U, 
’. R. Aqueduct & Sewer Auth., 
Box 7066, Barrio Obrero Sta., San- 
turce, Puerto Rico 

Burt A., Sales Engr., 

Pumping Co., 114 W. Har- 

Seattle 99, Wash. (Pac. 


Nelson, 
Pacific 
rison, 


N. W.) 


Nelson, Irvin H., Instructor of 
Biology, Arlington State College, 
2107 Greenway, Arlington, Tex. 

William, Tech 
Dir., Dominion, Scott, Bar 

Ltd., 629 Eastern Ave., To- 
Ont., Canada 

Nelson, L. W., Engr., Minute Maid 
Corp., Eng. Dept., Plymouth, Fla. 

Nelson, Lavern C., Cons. 
1018--8th Ave., Greeley, 
(Rky. Mtn.) 

Nelson, Walter, Mech 
John Morrell & Co., 
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Nelson, John 
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Engr., 
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Engr., 
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Neugebauer, William, Asst. Wa 
ter Supt., Box 637, Yorkville, Ohio 

New Castle, Pa., City of, Att 
John A. George, Supt., Sewage 
Disp. Pit., Municipal Bldg., New 
Castle, Pa. 

New Mexico Dept. of Pub. 
Health, Environmental San. Serv., 
Box 711, Santa Fe, N. Mex. (Rky. 
Mtn.) 


Newton, William ©., Opr., Sew 
age Trt. Pit., 141 N. 8th, Brighton, 
Colo. (Rky. Mtn.) 


Nightingals, Lawrence, Dir., Pub 
Works, 109 N. Main St., Hartford, 
Wis. (Cen. St.) 

Noel, J. Ducharme, 
Suite 614, 1010 St. 
E., Montreal, Que., 


Cons. Engr., 

Catherine St., 
Canada 

Norman, Ralph F., Sewer Disp. 
Engr., 3332 Anderson Pkwy., To- 
ledo 13, Ohio 


North Burbank Pub. Util. Dist., 
1960 Elgin St., Oroville, Calif. 
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Northstine, Leo V., Vice-Pres., 
Gould Engrs., 204 Welch Blvd., 
Flint, Mich. 

Notter, George M., Water & Sewer 
Contractor, Box 403, Neptune 
Beach, Fla. 

Nowacki, Paul J., Sales Engr., 
Fischer & Porter Co., 16511 Kins- 
man Rd., Cleveland 20, Ohio 

Nunn, H. R., Asst. Dir., Pub. 
Works, 712 Washington St., City 
Hall, Vancouver, Wash. (Pac. 
N. W.) 


Nussbaumer, Newell L., Engr., 
Nussbaumer, Clarke, & Velzy, Lac., 
327 Franklin St., Buffalo 2, N. Y 

Nye, Shannon Harvey, Rep., Clay 
Products Assn., 525 N. 7th, Mis- 
souri Valley, lowa 

Nyergas, V. Nicholas, Civil Engr., 
Venezuelan Health Ministry, 166 
Northwocd Dr., North Campus, 
Univ. of Michigan, Ann Arbor, 
Mich. 


O'Brien, 
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. E., Assoc. San. 
Y. State Dept. of 
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Odom, C. R., City Mgr., 
Bartow, Fla. 

O'Dennell, H. G., Salesman, Dow 
Chemical of Canada, Ltd., 10 
Chrysler Cre-c., Scarborough, Ont., 
Canada 

O’hallorzn, G. L., Secy. for Marine, 
Box 2395, Wellington, New Zealand 

Ohly, Stuart Z., Salesman, Johns- 
Manville Sales Corp., 122 Gorrel 
Ave., Bowling Green, Ohio 

Oleksyn, Joseph, Opr., Bd. of 
Wayne Co. Rd. Commrs., 3350 
Gertrude, Dearborn 8, Mich 


Oliver, William J., Mir.’s 
(Inertol Co. Inc.), Fla. Specialty 
Paint Co., 217 W. Adams S&t., 
Rm. 500, Jacksonville 2, Fla. 

Olivieri, Ovidio Sacarello, 
Engr., P. R. Aqueduct & 
Auth., Box 7066, Barrio 
Sta., Santurce, Puerto Rico 

Dick, Dick Olsen & Assoc., 

Box 74696, Los Angeles 4, Calif. 


Ombruni, Paul KR., Cons. Engr., 
Henningson, Durham & Richard- 
son, 4611 N. 80th Ave., Omaha, 
Nebr 

O'Neal, 
Engr., 
Beach, 

O'Neill, Robert F., San. & Ind. 
Hygiene Engr., Quarters 1-69-2, 
Andrews AFB, Washington 25, D. 
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Olsen, 


Ben F., San. & Chem. 
218 Royal Palm Way, Palm 
Fla. 


Opalico Laboratory, Ine., Att.: 
Darrell S. Berkoben, Salesman, 20 
Pittsburgh Blvd., McKeesport, 
Pa. 
Orchard, Melvin E., Civil Engr., 
Willow Woods Develop. Co., 2770 
Clark Rd., Ypsilanti, Mich. 


Orsi, Leo E., Armour & Co., U. S. 
Yards, Chicago 9, Ill. (Cen. St.) 


Ortiz, Ernesto Delgado, Puerto 
Rico Parks Arch., Calle Utuado 
No. 15, Stop 35, Hato Rey, Puerto 
Rico 


Ortiz, Engr., Area 
Pub Caribbean, USN, 
Box Puerto Rico 

Osgood, George M., Mer., George 
M. Osgood Co., Mfr.’s Rep., Box 
361, Portland, Ore. (Pac. N. W.) 
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O'Shea, Daniel G., Proj. 
Weyerhaeuser Timber Co., 
1645, Tacoma 1, Wash. 
N. W.) 

Oswald, William J., 
Civil Eng., niv. of California, 
500 Detroit Ave., Concord, Calif. 

Otis, G. S., Sales Engr., Box 306, 
Fort Collins, Colo. (Rky. Mtn.) 

Oxford, C. W., Dr., Prof., College 
of Eng., Univ. of Arkansas, Fay- 
etteville, Ark 


Engr., 
Box 
(Pac. 


Asst. Prof., 


Padar, Francis V., Chief, Waste 
Disp. Div., N. Y. Dept. of Health, 
85-10—124th St., Kew Gardens 
is, N.Y 

Richard, Prof., San. Eng., 

of Kansas, 118 Marvin Hall, 

Kans. 

Paine, Carl L., City Supt., 146 S. 
Bostwick Ave., Charlotte, Mich 
Painter, David E., Maint. 
Sunset Valley San. Dist., 
N. W. Milburn, Portland 1, 

(Pac. N. W.) 

Palmer, G. H., Physicist, I. D. L 
Lab., D. S. I. R., Box 2225, Auck- 
and, New Zealand 

Paradise, Anthony E., Asst. Civil 

stchester Co Dept. ot 


Page, 
Univ 


Lawrence, 


Opr., 
13614 
Ore. 


7 Pleasant Ave. 


Parish, Elmer C,, Dir., 
Control, H. P. Hood & 
) Dunedin, Fla 
Park, Robert J., Sales Rep., Keas- 
bey & Mattison Co., 1338 Hanna 
Bldg., Cleveland 15, Ohio 
Parker, George, Chairman, Streets- 
ville Works Committee, 51 Tannery 
St., Streetsville, Ont., Canada 
Parker, H. B., Chem.-Mar., Sewage 
I'rt. Works, Tinsley Green, Nr. 
Crawley, Sussex, England (ISP) 
Parkinson, Harold E., 
Hill Works Commr., 333 Lonsdale 
Rd., Toronto 10, Ont., Canada 
Parks, George L., Water Poll. In- 
vestigator, Pa. Dept. of Health, 
240 S. 10th St., Lebanon, Pa. 
Water 
Hall, 


Quality 
Box 


Sons, 


Forrest 


Parman, Vincent, Supt., 
Works Util. Comm., City 
London, Ky. (Ky.-Tenn.) 


Parr, P. R., Chief Chem., West- 
field Freezing Co., Private Bag, 
Auckland, New Zealand 

Parr, William N., 
I'rt. Pit., 
Kans 


Parsons, William A., Assoc. Prof., 
Dept. of Civil Eng., VPI, 104 
Highland Ave., Blacksburg, Va. 


Opr., Sewage 
1907 Van Buren, Topeka, 


Passene, Albion, 531 Bailey, Che- | 


boygan, Mich 
Paterson, 

mento Co, 

6th Ave., 

Patrick, J. P., Cons 

156, Roebuck, S. C 
L., City Engr., Box 
Lauderdale, Fla. 
Patterson, Vincent A., Supvr. of 

Operation, Sewage Trt. Pilt., 708 

S. W. 16th St., 

Fla. 


Pauli, Jacob, Intermediate Sewage 
Pit. Opr., City of Los Angeles, 
535 W. Palm Ave., El 
Calif, 


Sacra- 
3050 
Calif. 


Box 


James, Chem., 
Sewage Trt. Pit., 
Sacramento 17, 


Engr., 


Patterson, E. 
1181, Fort 


Pavia, Richard A., 9547 Jackson 


Ave., Brookfield, Ill. (Cen. St.) 


Lauderdale, | 


Segundo, | 
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Pavlovich, John Jdr., 
125 S. Mansfield, lronwood, Mich. 
Peace, Lewis W., Chief Opr., 
Muckinipates Auth., 2017 Carter 
Rd., Folcroft, Delaware Co., Pa. 
Peacock, Richard E., 
Sewage Trt. Plt., 609 
Owensboro, Ky. (Ky 
Pedersen, Carl, Jr., 
Purser & London, Inc., 
Charlotte, N. C 
Pedlow, Kenneth 
therm Eng. Ltd., 
Vancouver 5, B 
& Pac. N. W.) 
Peeples, W. L., Water & Sewage 
Opr., 110 Jackson St., Griffin, Ga 
Peixoto, Enaldo C., Avenida 
Drasmo Braga 118, Sala 403, Rio 

de Janeiro, Brazil (Cen. St.) 


Supt., City 
Walnut St., 
Tenn.) 
Sales Engr., 
Box 4156, 


D., Mer., Sani- 
1556 Robson St., 
C., Canada (Can. 


Pendrey, Lucine, Hl, San 
Heath & Assoc., Inc., 
Melbourne Fla 


Engr., 
Box 475, 


Penn, Harold W., Partner, Laporte 
& Penn, 1470 Holden Ave., De- 

Mich 

Peralta, J. D. 
Calle 
Piedras, 


troit 3, 
Carlo, San. Engr., 
Brumbaugh 1154, Rio 
Puerto Ric« 
Perkins, D. H., Mng. Dir., 
Pipe Assoc., 60 
St., Toronto, Ont., ¢ 
Peters, William, Lab 
Martell, Pontiac, Mich 


Peterson, Harold W., Supt., Wa- 
ter & San. Dist., 7557 Newton St., 
Westminster, Colo. (Rky. Mtn.) 

Pettis, Charles E., Cons. Engr., 
Finkbeiner, Pettis & Strout, 2130 
Madison Ave., Toledo 2, Ohio 

Peyton, Mims, 
Dept., 724 E 
Tex. 

Pfafflin, J. R., 823 Exeter 
Ave., Baltimore 18, Md 
Del.) 

Pfarr, Charles N., 
Allied Eng. Co., 
Kans 

Phillips, 
Engr., 
533, 


Ontario 
Harbour 


inada 


Tech., 


Concrete 


3159 


Supt., 


Sinton St., 


Sewage 
Sinton, 


Hall 
(Md.- 


Engr., 
Topeka, 


Civil 
Box 352, 


Frank E., 
State of 
Redding, 
Phillips, J. P., 
W. Main St., 
Piatt, W. M., IIE, Asst 
Piatt & Davis, Engrs., 
171, Durham, N. C 
Pierce, James C., 
Georgia Inst., of 
Myrtle St., N 


Asst. San. 
California, Box 
Calif. 

Water Supt., 409 
Starkville, Miss. 
Engr 
Drawer 


Jr., Stud., 
Technology, 887 
Atlanta, Ga. 
Util 
Cyanamid Co., 
Locklin Ave., 


Pinke, James J., 
American 
Div., 201 
Fla 

Pirrung, J. J., Pit. 
2305 S. Newton, 
(Rky. Mtn.) 

Plott, William H., Chief 
Washington-E Washington 

uth., 62 E. Wheeling St 
ington, Pa 

C., Sales Engr., Wester 

, 90 West St., New York 


Supt., 
Fibers 
Milton, 


Design Supvr., 
Denver, Colo. 


Opr., 
Joint 


Plum, J. 
Mig., In 
6, N. Y. 

Plumb, David M., Megr., Pump 
Dept., H. D. Fowler, Inc., 901 
Lane, Seattle, Wash. (Pac. N. W.) 

Polenske, Richard E., Vice-Pres. 
in Charge of Operations, Arizona 
Water Co., Box 5347, Phoenix, 
Ariz. 


Opr., | 


Wash- | 


March 1959 


Polley, E. W., Chief Chem., The 
Youngstown Sheet & Tube Co., 
Youngstown 1, Ohio 

Polley, Ernest E., 
1166 Elati, Denver, 
Mtn.) 

Pollitt, Van Dyke J., Corrosion 
Engr., Electro Rust Proofing Corp., 
3 Rhodes Center, N. W., Atlanta, 
Ga. (Fla.) 

Pollock, John E., Engr., 249 
Franklin St., Tiffin, Ohio 

Pope, John C., Mgr., Chemi-Dent 
Prod., Inc., Box 225, Kingsport, 
enn. (Ky.-Tenn.) 

Poplaua, Louis M., Opr., 43 
School St., Sharpsville, Pa. 


Sales 
Colo. 


Engr., 
(Rky. 


Porges, Dr. Nandor, Head, Whey 
Utilization Investigations (Dairy 
& Meat Lab.), Eastern Utiliza- 
tion & Development Div., Phila- 
delphia 19, Pa. (Fed.) 

Posey, Edsel E., Supt., Sewage Trt. 
Works, Tupelo, Miss. 

Posten, H. W., 5627 
Chicago 40, Ill. (Cen. 

Pounds, James A., 
II, 1060 N. 
sacola, Fla. 

Power, Richard M., 
Daley Ave., Methuen, 
Eng.) 


Sheridan, 
St.) 
Civil 
Guillemard St., 


Engr. 
Pen- 


Engr., 19 
Mass. (N. 


Powers, David B., Foreman—Util., 
USN, Box 58, Navy 115, c/o 
F.P.0., New York, N. Y. (Fla.) 

Powers, Edward M., Process Con- 
trol Supvr., E. I. du Pont de 
Nemours & Co., Sta. B, Buffalo 7, 

Powers, 
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Rex L., Chem.-Bact., 
Huron St., Toledo 11, Ohio 
Pratt, Jack W., Asst. Sales Mer., 
Process Engrs., Inc., 812 Dresser 
Dr., Mount Prospect, Ill. (Calif. 
& Cen. St.) 
Pratt, L. M., 
Roseland Ave., 


Price, John T., Foreman of 
Util., 412 W. Ist. Ave., 
Wyo. (Rky. Mtn.) 

Prisley, F. A., Chem., 
Mills, Brookneal, Va. 

Prudhomme, Jack I., Opr., Sew- 
age Disp. Plt., San Francisco In- 
ternatl. Airport, 851 Arguello Blvd., 
Pedro Valley, Calif. 

Psyck, Edward B., Chem., Elec- 
tric Auto-Lite Co., 500 Park Ave., 
Syracuse, N. Y. 

Pulley, G. N., 
trol, Snively Groves, Inc 
Winter Haven, Fla. 

Purcell, C. A., Sr. San., 
Co. Health Dept., Box 


man, Tex. 


1427 
Mich. 
Pub. 
Cheyenne, 


San. Engr., 
Kalamazoo, 


Brookneal 


Dir., Quality Con- 
, Box 33, 


Grayson 
133, Sher- 


Pyatt, Edwin, San. Engr., Dept. of 
San. Eng., Johns Hopkins Univ., 
Baltimore 18, Md. (Md.-Del.) 


Quirk, Thomas P., San. Engr., 
Malcolm Pirnie Engrs., 25 W. 43rd 
St., New York 36, N. Y 


Radel, J. C., Pit. 
Dept., 722 Lathrop, 
Tex 

Rafferty, Walter L., Mayor, 121 
Giles Ave., Middlesex, N. J 

Ragsdale, A. C., Supt., 
Trt. Plt., City Hall, 


Tex. 


Opr., Sewage 
Houston 20, 


Sewage 
Beaumont, 
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Rakow, Lawrence, Pit. Opr., 
Cross-state Util. Co., 8135 Robin 
Rd., Rt. 2, Largo, Fla. 

Rands, M. B., Chief Chem., Auck- 
land Farmer Freezing Co., South- 
down Works, Auckland, S. E. 5, 
New Zealand 

Rankine, A. E., Vice-Pres., Racy, 
MacCallum & Assoc., Ltd., Cons. 
Engrs., 27 Carlton St., Toronto, 
Ont., Canada 

Ransom, Willard A., Supt., Box 
44, Chesaning, Mich. 

Rao, Krishna T. R., Dorr-Oliver 
(India) Ltd., The International, 
16 Queen’s Road State, Bombay 1, 
India (Iowa) 

Rasile, John A., Hydrotechnic 
Corp., 2311 Vance St., New York 
69, N. Y. 

Raymond, Allan E., Application 
Engr., Wallace & Tiernan Inc., 
Box 967, Sparta, N. J. 

Raymoure, Vernon W., Hubbell, 
Roth & Clark, 2689 Derby Rd., 
Birmingham, Mich. 

Redman, Don J., Sewage Trt. Pit. 
Opr., Box 43, Olney, Ill. (Cen. 
St.) 

Redus, Dwight D., Supt. of Bldgs. 
& Grounds, South-Eastern Bible 
College, 950 Longfellow Dr., Lake- 
land, Fla. 

Reed, I. 8S., Pres., Rankin Eng. & 
Construction Co., Box 5613, Pearl 
Branch, Jackson, Miss. 

Reeve, John O., Cons. Engr., Niel- 
sen, Reeve & Maxwell, Inc., 2567 
Ogden Ave., Ogden, Utah 

Reiber, William D., San. Insp., 
Mt. Holly Twp., 435 Cripps Ave., 
Mt. Holly, N. J. 

Reid, Frank, Jr., Assoc. Editor, 
Wastes Eng. Magazine, 98 Hudson 
View Rd., Shrub Oak, N. Y. 

Rein, L. E., see Pacific Flush Tank 
Co. 

Reinaver, B. Franklin, Commr. 
of Public Works, 131 N. Maple 
Ave., Ridgewood, N. J. 

Reiss, A. E., Cons. Engr., Reiss 
& Goodness, 4004 E. Kellogg, 
Wichita, Kans. 

Reiter, Robert C., Sales, Electric 
Chem. Co., 136 High St., Winter 
Haven, Fla 

Renella, Joseph G., Lab. Tech., 
Lederle Labs. Div., American Cy- 
anamid Co., Box 361, Blauvelt, 


Rennerfelt, Jan, Civil  Engr., 
Blasutvagen 9, Enskede, Sweden 


N. W. Broadway, Portland 9, Ore. 
(Pac. N. W.) 
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Rierson, Rexford, Opr., Flint Sew- | 


age Pit., G-6622 River Rd., Flush- 
ing, Mich. 

Riggs, Dean, Opr., Sewage Trt. 
Pit., 11 Ellen St., Hillsdale, Mich. 

Ringo, L. Ryan, Civil Engr., 111 
S. Morgan St., Morganfield, Ky. 
(Ky.-Tenn.) 

Rios, Miguel A. Perez, Civil 


Engr., P. R. Aqueduct & Sewer | 


Auth., Box 298, Hato Rey, Puerto 
Rico 

Rivera, Carlos Fernandez, Civil 
Engr., P. R. Aqueduct & Sewer 
Auth., Box 251, Caguas, Puerto 
Rico 

Rivera, Jesus Del C., Civil Engr., 
P. R. Aqueduct & Sewer Auth., 
1621 San Mateo St., Santurce, 
Puerto Rico 

Rivera-Bisbal, Miguel A., Civil 
Engr., Box 7231, Bo, Obrero, 
Santurce, Puerto Rico 


| Robert, Cyrus T., Mayor, Nettle- 


ton, Miss. 

Robert, Rene A., Cons. Engr., 9737 
Durham Ave., Montreal 12, Que., 
Canada 

Roberts, Donald F., San. Engr., 
Rader & Assoc., 611 First Ave., 
N., St. Petersburg, Fla. 

Roberts, J. M., Vice-Pres., Roberts 
& Co., Assocs., 96 Poplar St., N. 
W., Atlanta 3, Ga. 

Robertshaw - Fulton Controls 
Co., Att.: Anthony Chinnici, 
Chem., Robertshaw Thermostat 
Div., Youngwood, Pa. 

Robertson, C. T., Supt., Sewage 
Trt. Pit., 606 W. Hendricks, Ros- 
well, N. Mex. (Rky. Mtn.) 

Robinson Clay Product Co., 
Att.: Wm. T. Jackman, Engr., 
Sales Div., 24128 Knickerbocker 
Rd., Bay Village, Ohio (Assoc.) 

Robinson, D. M., Mong. Dir., 
Childswear, 166 Albert St., Auck- 
land, New Zealand 


Robinson, George A., Cons. Engr., | 


Lescon Ltd., Box 20, Don Mills, 
Ont., Canada 


| Robinson, Giles L., Engr., Allen 


Rexing, Henry, 723 Keck Ave., | 


Evansville, Ind. (Cen. St.) 

Reynolds, Clarence L., Cons. 
Engr., Hart-Reynolds & Assoc., 
Inc., 154 B Almeria, Coral Gables, 
Fla. 

Rice, Leroy, Supt., Sewer Dept., 
Box 469, Harlingen, Tex. 

Rich, Ronald E., Facilities Engr., 
Chrysler Corp., 19620 Rock Ave., 
Roseville, Mich. 

Richards, Wilbert, Treas., Brace- 
bridge Water, Light & Power 
Comm., Box 340, Bracebridge, 
Ont., Canada 

Richardson, Z. B., Sales Engr., 
Coppco, Inc., Littleton, Colo. 

(Rky. Mtn.) 


& Hoshall, 65 McCall Ave., Mem- 
phis, Tenn. (Miss.) 

Robinson, Glenn, Supt., Sewage 
Trt. Dept., 1708 Sholars St., 
Orange, Tex. 

Robinson, Tom D., Jr. San. Engr., 
Dept. of Pub. Health, 2000 Sweet- 
briar Ave., Nashville, Tenn. (Ky.- 
Tenn.) 


Robinson, Walter T., Sr. Engr., 


Proctor & Redfern, 75 Eglinton 
Ave., E., Toronto, Ont., Canada 
Rockland Co. Health Dept., 
Att.: G. Richard Sutherland, New 
City, N. ¥ 
Rodrigues, Casimiro, Opr., 24 


Clover St., Waterbury 6, Conn. | 


(CN. Eng.) 


Rodriguez, Arquelio Montalvo, 
Civil Engr., P. R. Aqueduct & 
Sewer Auth., Calle 18, No. XA-6, 
Villa Nevarez, Rio Piedras, Puerto 
Rico 

Rofman, Joseph, Assoc. Engr., 
Alexander Potter Assocs., 50 
Church St., New York 7, N. Y. 


Rogers, William J., Jr., Plumbing 
Systems Designer, Samuel L. Burns 
& Assoc., Inc., Cons. Engrs., 428 


Falls Bldg., Memphis, Tenn. (Ky.- | 


Tenn.) 
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Roller, Mark A., San. Engr., Pa. 
Dept. of Health, 734 W. 4th St., 
Williamsport, Pa. 

Roman, Manuel Avila, Chem. 
Engr., Box 361, Arecibo, Puerto 
Rico 

Rondon, Angel M., Civil Engr., 
P. R. Aqueduct & Sewer Auth., 
Box 7727, Barrio Obrero Sta., San- 
turce, Puerto Rico 

Ropert, Paul C., Supt., Dept. of 
Pub. Works, Box 172, East Tawas, 
Mich. 

Rosborough, George L., &r., 
Sales, Shands & Baker, Inc., Box 
4667, Jacksonville 1, Fla. 

Rose, J. L., Town Engr., 64 Clar- 
ence St., Port Colborne, Ont., 


Rose, Richard E., Sr., Opr., Sew- 
age Trt. Pit., Salt Lake City Sub- 
urban San. Dist. 1, 650 W. 33rd, 
S., Salt Lake City, Utah 

Rotfeld, Dolph, San. Engr., West- 
chester Co. Dept. of Health, 121 
N. Broadway, White Plains, N. Y. 

Roth, Robert C., Supt., Water 
Comm., Sewage Trt. Pit. Opr., 
Box 74, Fairfield, Nebr. 

Rothshuh, Emilio, San. & Civil 
Engr., Colonia Pereira, Managua, 
Nicaragua, Central America (Puerto 
Rico) 

Rouzie, Thomas J., Jr., San. 
Engr., Fla. State Bd. of Health, 
311 N. 18th St., Fernandina Beach, 
Fla. 

Rowe, Edward L., Opr., Sewage 
Trt. Pit., 802 Cole, Hutchinson, 
Kans. 

Rowe, R. W., Supt., Bldgs. & 
Grounds, Va. State Police, Box 
1299, Richmond, Va. 

Kowntree, John B., Designing 
Engr., Auckland Metro. Drain. Bd., 
Box 208, Auckland C. 1, New 
Zealand 

Rubin, Edward C., Dist. Engr., 
Chicago Pump Co., 5902 W. 26th 
St., Cicero 50, Ill. (Cen. St.) 

Rucker, Roger, Salesman, Grinnell 
Co., Inc., Box 4719, Atlanta 2, Ga. 

Rudbeck, Paul E., Supt., Power, 
Bendix Aviation Corp., 21275 
Cleveland Rd., South Bend 28, 
Ind. (Cen. St.) 

Ruddock, W. M., Magr., Carlon 
Plastic Pipe Div., Beardmore & 
Co., Ltd., 37 Front St., E., To- 
ronto, Ont., Canada 

Runaldue, J. A., Chief Works 
Engr., Aluminum Co. of America, 
Cressona, Schuylkill Co., Pa. 

Ruprecht, H. J., Salesman, Penn- 
salt Chem. Corp., 5434 S.W. Illi- 
nois, Portland, Ore. (Pac. N. W.) 

Rusin, James E., Pres., Airkem 
Sales Corp., 3764 Harlem Rd., 
Buffalo 15, N. Y¥. 

Russelmann, H. B., Dist. San. 
Engr., N. Y. State Dept. of Health, 
224 Kingsboro Ave., Gloversville, 


Ryan, Joseph Edgard, Opr., Sew- 
age Trt. Pit., 900 E. 11th, Hutch- 
inson, Kans. 


Saarloos, John W., City Engr., 
Box 487, Huron, Calif. 

Sadlik, Robert, Opr., 111 N. For- 
est, Standish, Mich. 

Salle, James H., Pres.-Treas., Salle 
Eng. Co., 16030 W. McNichols 
Rd., Detroit 35, Mich. 
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Samborski, William, 
Fla. State Bd 
Jacksonville 1, 

Sampson, Jack P., 
1737 Franklin, Denver, Colo 
Mtn.) 

Sanborn, 
ord Motor 
Hazel Park, 

Sapp, W. E., Opr Sewage Trt 
Pit., City Hal Dade City, Fla. 

Sarriera, Roberto A., Civil Engr., 
» R. Aqueduct & Sewer Auth., 
Ave Roos l N 1320, 

G Puerto Nuevo, Puerto 

Satterfield, Gurley, Opr., 
Trt. Pit., Harrison Dr., 
Ga 

Sattler, Leo 
ot Quincy, 


San. Engr., 


of Health, Box 210, 
Fla 


Sales 


Rep., 
(Rky 


Alfred K., 
Co., 
Mich 


Lab 


23776 


Tech., 


Vassar, 


eveit 


Sewage 
Gainesville, 


R., Opr., 47 

Mich 

Sauer, George F., San 
American Cyanamid Co., 
Chester, 


Hawley 


Chem., 
Main St., 
Sauer, L. C. Creeside Dr., 

Houston 
Schein, Harry, 

Ostermalmstorg 4, 

Sweden 


Engr., Mibis, 
Stockholm O, 


Water 
Pit., 


Rec- 
Box 


Scherer, C. H., Supt 
lamation & Sewage 
1971, Amarillo, Tex 

Schiesswohl, Otto G., Assvx 
Engr., Spicer Eng. & Assoc 
Shattuck, Saginaw, Mich 

Schlensker, Edwin F., Chief Opr., 

j South Works Water 

5140 E. River Rd., 

Ohio 


rrt 


Hamilton 
Schloss, 
Engr., 


Col 


Charles M., 
1626 Wazee St., 
(Rky. Mtn.) 
Schmickle, Richard 
Engr., Portland Cement 
33rd St., Des Moines, 
Schmitz, Don V., 
& Schmitz, Cons 
Greeley Bldg 


Jdr., Sales 
Denver 2, 


K., Field 
1915 E 
lowa 
Benson 
Boyce 


Dak 


Engr., 
Water- 


Partner, 
Engr., 2( 
Sioux Falls, S 
Schmucker, 


scott 


Bernie, 
Eng. Co., Box 
tow! S. Dak 


Schmutz, Van H., Box 1578, Lake 
Charles, La 


Cons 
863, 


Schneider, 
Engr 


Robert J., Lt., 

Corps, USN, 8317 

rfolk 3, Va. (Pa.) 

Schneider, Robert W., 
Serv ngr., Infilco Inc., 125 Cam- 
eron Dr Battle Creek, Mich 

Schouweiler, W. Dale, Sales Engr., 
Coppco, Inc Littleton Colo. 
(Rky. Mtn.) 


Civil 
Friden 


Sales & 


Schrader, Keith L., Opr., 
Pit. Shift, Rt. 3, Sturgis, 
Schramm, Allan George, 
tep., James B. Clow & Sons, 


Little Rock, 


Sewage 


Mich. 


Sales 
Inc 
Ark. 


Schuler, John Wm., Opr., Sewage 
Pit., Tobyhanna Signal Depot, 115 
Masters ranton, Pa 


Schultz, H. C., see 
Corporation 


St 


Centriline 


Schweitzer, Robert, Partner, Econ- 
omy Plumbing Co 1901 West 
Ave., Miami Beach, Fla 

Schwinn, Donald E., M. [. 1T 
Graduate House, Cambridge, Mass. 

(N. Eng.) 


Scott, E. F., Chief Engr., 
church Drain Bd., Box 
Christchurch, New Zealand 


Christ- 
406, 


O., Plumbing  Fore- 


Scriven. W. 
SAF, 1205 N. Fourth, Sa- 


man, USAF 
lina, Kans 
Seriver, Maynard, Mer., South 
Shore Cooperative Creamery, South 
Shore, S. Dak 
Seull, Robert A., Shift Opr 
lanti Twp., Washtenau Co., 
Harris Rd., Ypsilanti, Mich 
Seaver, Warren H., Sales Engr., 
McGivern, Bass & Assoc., 2000 
Warrensville Center Rd., Cleveland 
21, Ohio 
Sebring, Fay D., Asst 
Mic 


Opr., Evart, 
Secord, E. D., Chief Mech. Engr., 
General Motors Corp., 1701 Prest- 
wich, Grosse Pointe 36, Mic 
Seda, Rafael E. Droz, Civil Engr., 
P. R. Aqueduct & Sewer Auth., 
JV-17 Caparra Terr., Rio Piedras, 
Puerto Rico 
Seeley, John C., 
Namee, Porter & Seeley, 2223 
Packard Rd., Ann Arbor, Mich 
Harry V., Salesman, 
Co., Box 123, Ottawa, 


Partner, Mc- 


Seevers, 
Mueller 
Kans. 

Sefton, W., Pres., W. 
Assoc., Ltd., Cons 
Yonge St., Toronto, 


Sefton & 
Engr., 901 
Ont., Canada 
Seidel, Frank E., Co-Owner, Casa- 

blanca Water Serv., Inc., 213 Fair- 

point Dr., Gulf Breeze, Fla. 


Selwyn, Raymond J., West Coast 
Dist. Mer Chicago Pump Co., 
301 W. Ave. Twenty-Six, Los An- 
geles 31, Calif. (Pac. N. W.) 

Serials Dept., General Library, 
University of California, Berkeley 
4, Calif. 

Shall, Philip B., Engr 
Thompson Equip. Co., Box 
New Orleans, La. ( Miss.) 

Dwight E. 
Streets, Sewers & San 
Winslow, Ariz 

Shearer, S. David, Jr., San. Engr 
USPHS, 1281 Collinsdale St., Cin- 
cinnati 30, Ohio 

Shelley, Melvin 
Engr., No 
Vernon, B 
N. W.) 

Shepard, RK. N., ee 
Irving and Associates 


Rep., 
13063, 
Shannon, + Supt 
Box 206 


24th 


“anada 
Bowman, 


Shepherd, Clyde J., Gen. Engr., 
Camp Kilmer, 70 Brunswick Ave., 
Metuchen, N 

Shepherd, Harold, 
Water Works, Box 
Tex 

Shercheck, Michael, Maint 
Food Machinery & Chem 
Box 8, Princeton, N 


Asst 
1170, 


Supt., 
Del Rio, 


Supvr., 
Corp., 


Sheridan, Frank J., Cons. Engr., 


Box 713, Sioux Falls, S. Dak. 
Sheridan, Philip W., Cons 
73 School St., S. Hadley 
Mass. (N. Eng.) 
Sheriff, Dean E., Opr., Sewage Plt 
RFD 6, Battle Creek, Mich 
Sherrill, C. 
Treating Dept., 4 
St., Decatur, Ala. 
Sherwood, Norman E., 
Charlotte, Kansas City 16, 


Engr., 
Falls, 


upt., Sewage & 
25 E. Moulton 


6606 N 
Mo 


Shilling, William C., Engr., State 


Health Dept., Div. of 
Control, 1300 


Jy Tex. 


Poll. 
Austin 


Water 
Brentwood, 


' 


March 1959 


Shinabargar, Clarence E., Supt., 
Dept. of San., 210 Lincolnway, 
Valparaiso, Ind. (Cen. St.) 

Shingledecker, Cloyd W., Engr., 
Res. Dept., Bethlehem Steel Co., 
Rm. 18R, Bethlehem, Pa. 

Showalter, Warren, Supt., Water 
& Sewage, 4 W. Lancaster Ave., 
Downingtown, Pa 

Shugart, Joe L., City Engr 
Stephenson Hwy., Hazel 
Mich. 

Shultz, Willis C., Partner, Hamil- 
ton-Schultz-Luke, Cons Engrs., 
Box 149, Meridian, Miss 

Shurtleff, M. La Var, 
Lake Co. Cottonwood 
4689 Holladay Blvd., 
City 17, Utah 

Sievers, Robert, Sewage Opr., 59 
W. Vandiver, Montgomery, Ala 

Sigmond, Leif R., Tech. Rep., 
Chemline Corp., Box 421, La 
Grange, Ill. (Cen. St.) 

Silvester, Norman P., San., 46 
Shaftsbury Ave., Hopewell, N. J 

Simmerson, Charles M., Chie. 
Draftsman, Simmerson & Bell, 
Cons. Engrs., 205 Worth Ave., 
Palm Beach, Fla 

Simmons, Edwin D., Development 
Engr., Chicago Pump Co., 36 
Thrust St., Carpentersville, 
(Cen. St.) 


22422 


Park, 


Mgr., 
an. 
Salt 


Salt 
Dist., 
Lake 


Simmons, John G., 
of Water & Sewers, 
Palm Beach, Fla 

Simmons, Kenneth, 
& Equipment Co., 

Simms, J. H., 

Simpson, 
Engr., N 
kane 62, 


Supt., Dept 
Box 1311, West 


Engineering 
Albany, Ga 
Chief Opr., Water 
512 Orange Ave., Ocala, Fla 
Clarence’ E., Cons 
909 Argonne Rd., Spo- 
Wash. (Pac. N. W.) 
Sjostrand, 
Sandvikens 


Ragnar, City Engr., 
stads byggnadskontor, 
Gavleg. 82, Sandviken, Sweden 

Skulte, Bernard P., Opr., Fay, 
Spofford & Thorndike, Inc., Engrs 
44 Cypress St., Brookline, Mass 
(N. Eng.) 

Slaughter, J. M., Jr., City Engr., 
City Hall, Meridan, Miss 

Slykhouse, Roger A., Civil Engr., 
J & G Daverman Co., 2221 
Leonard Rd., Grand Rapids 4 
Mich 


Slyter, Louis R., Jr. 
City Hall, Chehalis, 
N. W.) 

Smalla, Russell, Supt., 
Pit., 804—4th St., 
Mich. 

Smith, B. Alden, Mir. Rep., Smith 
& Loveless, Inc., Lenexa, Kans 
Smith-Blair, Inec., Box 666, South 
San Francisco, Calif. ( Assoc.) 
Smith, Chris W., Serv. 
Fischer & Porter Co., 646 
St., S. W., Atlanta 10, Ga 
Smith, Clark C., Maint. Supt., Bd 
of Wayne City Rd. Comm., 7509 
Merriman Rd., Garden City, Mich 
Smith, Daniel L., San., Lee Co 
Health Dept., Box 386, Ft. Myers, 

Fla. 

Smith, Frank, Owner-Mer., 
Rooter Sewer Serv Box 
Tampa, Fla 

Smith, George W., Ontario Sales 
Mgr., Orenda Industrial, Ltd., 17 
Haas Rd., Rexdale, Ont., Canada 


City 
Wash 


Engr., 
( Pac 


Sewage Trt 
Lake Odessa, 


Engr., 
Evans 


( Fla.) 


Roto 
3401, 
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4 Smith, James M., Jr., Radiological | Sprague, Joshua, Mir., 33 Mid- | Stone, L. L., Pres., Box 1139, ary 
ms Engr., General Electric Co., 2151 land Ave., White Plains, N. Y. (N. Clearwater, Fla. sell 
: S. First St., San Jose, Calif. Eng.) Stonebrook, William, Chem., 1625 + 9 ae 
; Smith, John R., Box 83, Holty, | Sprott, J. T., Cons. Chem., 53 Sunset, Lansing, Mich. a 
ar Mich. | King George Ave., Epsom, Auck- | storey, J. B., Boro. Engr. & Sur- x 
ae Smith, Lee, Opr., Sewage Plt., Box Idan, S. E. 3, New Zealand veyor, 19 Tower St., Ipswich, er 
: 413, Fonda, lowa Squier, L. D., Sales Rep., 2301 | England (ISP) aia 
Smith, Lundy E., Mech. Engr., Blake St., Denver 17, Colo. (Rky. | story, L. J., Dir., New Zealand ae 
USAF, 44014 Heaton Ave., Lan- | Mtn.) Wool Ind. Res. Inst., Inc., 444 RT 
caster, Calif. Staggs, Herman L., Supt., Sewage George St., Dunedin, New Zealand Ri 
* Smith, Mansel W., Pit. Supt., Disp. Plt., 430 Hansel St., Flor- | geott, John E., Development Engr., Piet 
4 Sewage Trt. Dept., Box 1160, ence, Ala. Athes-Imperial Co., Ltd., Berry- hey 
: Austin 64, Tex. Stallworth, Tom W., Prof., Dept. man Ave., St. Catharines, Ont., mea 
ee. Smith, Mary E. (Mrs.), Chief of Civil Eng., Univ. of Mississippi, | Canada arr 
ay Chem., Fairfax, Va., Co. Div. of University, Miss. | Stouck, Gibson P., Mer., Lock + a 
: San., 3504 Albermarle St., N. W., | Staman, L. P., Engr., Mgr. of | Haven Div., New York & Pa. Co., ‘Sa 
7 Washington 8, D. C. (Va.) Seattle Office, Brown & Caldwell, | Inc., Lock Haven, Pa. ae 
< Smith, Robert D., Waste Disp. & Cons. Engr., 1331 Third Ave., Strachow, Michael M. Mech. oo 
Develop., Barrett Div., Allied Seattle, Wash. (Pac. N. W.) 
Chem. Corp., 2112 Sylvan, Toledo | Standifer, Luther S., Dir., San. | Pontiac St., Bank Bldg., Pontiac, a fy 
; 6, Ohio Div., Knox Co. Health Dept., 400 Mich, ae 
Smith, Robert Eaton, Supt., W. Hill Ave., Knoxville, Tenn. | strait, Elwin, Supt., Pub. Works ele 
Biloxi Sewerage System, Box 444, (Ky.-Tenn.) 203 N. Lewis, Saline, Mich. je 
Biloxi, Miss. Standrige, James E., Engr. & strand, Carsten, Jr., Pit. Maint. “a 
Smith, Sherman A., Cons. Engr., Asst. Mgr., Anniston Water Dept., Man, Southwest Suburban Sewer pe: 
921 Summer St., Burlington, Iowa 131 W. 11th St., Anniston, Ala. Dist, 9915—1ith Ave. S. W.., 
: Smith, Theodore R., Dir. of Eng., | Stanford Univ. Library, Serials Seattle 66, Wash. (Pac. N. W.) ees. 
; Project Planning Assoc., Ltd., 40 Dept., Stanford, Calif. Striger, R. M., Pres., Striger Util. as 
= Irwin Ave., Toronto 5, Ont., | Stanhope, A. L., Pit. Opr., Cama- Serv. Corp., Barnett Bldg., Jack- eee 
Canada rillo San. Dist., 2480 Ventura son, Miss. 
: Smith, Victor, Supt., 410 E. Eliza- Blvd., Camarillo, Calif. Striger Util. Serv. Corp., Att.: j os 
E beth St., Fenton, Mich. | Stanwix-Hay, William B., Asst. R. M. Striger, Pres., Barnett Bldg., oe 
Snapka, Charlie, Supt., Sewage Engr., 940 Main St., Jacksonville, Jackson, Miss. sae 
Disp. Pit., Rt. 1, Box 77, Garland, Fla. | Strunk, Theodore G., Cons. Engr., past 
Tex Stare, Freak ar., Berea, Ky. (Ky.-Tenn.) 
: Snead, Jack R., San. Sales Engr., | Mech., 81 S. Pine St., Newark, | genart, Edw. B.. Dir. of Ind. Ald 
Infilco Inc., 6404 Hollywood Bivd., Ohio Waste Section, Pantech Engrs., : 
=a Los Angeles 28, Calif. Starks, Burley H., Supt., 130 W. | 3624 Nottingham Dr., Pittsburgh ae 
rk Snow, H. O., Jr., 214 Riverview, Sixth, Newton, Kans. 35, Pa. 1 
> Tuscaloosa, Ala State Reformatory for Women, Stutz, ©. N., San. Engr., 36 Waver- i 
Snowden, G., Ford Motor Co., | Box C, Dwight, Tl. (Cen. St.) | ton, St. Louis 17, Mo. er: 
Cleveland Engine Pit. No. 1, Box | Stearns, Donald E., Cons. Engr., | Sudweeks, Calvin K., San. Engr., oe 
272, Berea, Ohio | 99 Albany St., Cazenovia, N. Y. | Utah State Dept. of Health, 1725 Ha 
. Snyder, Donald E., Asst. Supt., | Steck, Robert F., San. Engr., W. | Logan Ave., Salt Lake City 8, te 
Sewers, 120 N. Disbrow, Cassopo- Va. Pulp & Paper Co., 1512 Perry Utah a 
5é lis, Mich. j Ave., Tyrone, Pa. | Suhr, Carl J., Asst. Dept. Commr., Bs 
Snyder, George E., Pres., Geo. E. | steep D. F., 104 N. Meredith | Westchester Co. Dept. of Pub. oes 
t Snyder, Assoc., 1318 Wildwood i Dumas, Tex Works, Old Well Rd., White Plains, oy 
: Ave., Jackson, Mich. | N.Y. 
Steelman, M., Jr., Mgr., Water & | 
Snyder, H. Burt, Div. Mgr., Wal- Sewers, Lakewood Water Co., 257 | Suhr, Leonard G., San. Engr., ad 
‘ lace & Tiernan, Inc., 105 W. Eagle Second St., Lakewood, N. J. | Kansas State Bd. of Health, 1009 on 
: Rd., Havertown, Pa. Stein, Jerome E., Dir., Rayonier _ Towa, Lawrence, Kans. a 
Sonden, Ragnar, City Engr., Byg- Marine Lab., Rayonier, Inc., | Sullivan, Harry, Chief Opr., Wal- Re 
ps gnadskontoret, Boras, Sweden Hoodsport, Wash. (Pac. N. W.) nut Creek Sewage Trt. Pit., Pub. - 
Sortore, Kimball J., Cons. Engr., | Stephenson, Sam 8., Chief San., | Selly Joh J Chai ee 
ae Bostwick, Inc., Box 5338, Daytona Allegan Co. Health Dept., Court- | Sullivan, oan en, Piss 
: Beach, Fla. house Annex, Allegan, Mich Sewer Auth., 105 E. Browning ont 
Weter te | Stepp Vernon G., Cons. Rd., Gloucester City, N. J. 
= Sout ‘arolina Water w- Sulli 
age, 5707 W. Glenrosa, Glendale, Park Ave., Daytona Beach, J., see Sullivan Valve 
Ariz. (Calif.) a. 
5 a y Sullivan Valve & Eng. Co., Att.: 
South, L., Dist. Engr., Ontario Wa- T. J. Sullivan, 910 S. Arizona St., 
ter Resources Comm., 34 Grosvenor | Butte, Mont. 
St., Toronto, Ont., Canada Steven, D. L., Sr. Engr., Christ- a 3 
2 > a church Drain. Bd., Box 406, | Sult, Clifford, 617 Front St., New Hf 
Southgate, R., Engr., United Steel é | Carlisle, Ind. (Cen. St.) 
Corp., 226 Pleasant Ave., Willow- ait 
ot dale, Ont., Canada Stevens, A. F., Pres. (Owner), A. eee 
4 > Rockland Co. Health Dept. ie 
Spackman, L. 8., Cons. Engr., 501 | Swanson, J. L., Water & Sewage 
R. S. A. Bldgs., High St., Auck- | Herschel St., Jacksonville 5, Fla. | Svcion@l 38 18th St., Port Arthur ae 
: land, New Zealand | Stilley, Sydney Hiram, Cons. 
| Engr., Sydney H. Stilley & Assoc., 
Spatzer, John L., Branch Mgr., | Swanson, Osear C., Supt., 255 W. 
ie Western Pa. Chem. Co., Inc., Box — Jose Blvd., Jacksonville 4th, Imlay City, Mich. ie 
89, Middletown, Pa. Sweglar, Charles C Planner 
Spence, William G., Chief, Poll. Equip., Pit. Facilities Div., The 
. Control, Miss Game & Fish arp. Martin Co., MP 124, Orlando, Sa 
Bess Comm., 778 Lawrence Rd., Jack- | Stokes, W. F., Water Dept., Hen- Fla Bee 
a son, Miss. dersonville, N. C. Swift, Joseph V., San. Engr., ert 
oe Spindel, Ervin, Sr. Civil Engr., | Stoll, Jack, Supt., Pub. Works, Dorr-Oliver, Inc., 4117 Broadway, or 
2 275 E. Olive, Burbank, Calif | Box 327, Coloma, Mich. Kansas City 11, Mo. =e 
Spokane, City of, Att.: Glen A. | Stone, Gordon E., PHE, DSES, H. 
ey Yake, Supt. of Water & San., 304 USPHS, Region II, HEW, 42 Sewer, Box 131, West Milton, Ohio 3 
Lae City Hall, Spokane, Wash. (Pac. Broadway, New York, N. Y. Switzer, Basie C., Opr., 302 Wash- oe 
N. W.) (Fed.) | ington St., Petoskey, Mich. 
+2 
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Symons, James M., Teacher, Rm. 
1-083, Massachusetts Inst of 
Tech., Cambridge Mass. (N 
Eng.) 

Szabo, A. J., Box 
Sta., Lafayette, La 

Szarek, Alex R., Engr., Fischer & 
Porter Co., Woodward Ave., 
Detroit 20 


39 


Takagi, Joji, Civil Engr., Nuss 
baumer, Clarke & Velzy, 115 Netz 
Pl., Albertson, N. Y. 

Tanner, Charles W., Sales Supvr., 
Brooks Chem., Inc 649 West 
mount Cresc., RR 4, London, Ont., 
Canada 

Tarasenco, Alexander, Supt., 
ter Works & Sewerage, Box 
Steinbach, Man., Canada 

Tattersall, Gilbert, Sales Engr., 
B-I-F Industries, Inc., 5430 Jillson 
S Los Angeles 22, Calif 

Taylor, Dean M., San. 
Con letro. Sewer Dist., 
La. & Western Pkwy., 
11, Ky. (Ky.-Tenn.) 

Taylor, E. Wyllys, Asst 
Va.-Carolina Chem. Co 
Fla 

Technicon Controls, Ine., Att 
Ned L. Miller, Saw Mill River Rd., 
Chauncey, N. Y. ( Assoc.) 

Tejada, Pedro J., San. Engr., 1264 
Fernandez Juncos Ave., Santurce, 
‘uerto Ri 

Teller, John R., 

5 Windward St 


Wa 
815, 


Engr., 
Gibson 
yuisville 


supt., 


Nichols, 


Opr.-Foreman, 
6905 Cincinnati 27, 
Ohio 
Templeton, W. A., Opr Sewage 
Pit., Mississippi State College, 520 
S Montgomery St Starkville, 
Miss 
Tengonciang, Salustiano, 
Stud., Liggett Hall, 
Univ., St. Louis 5, Mo 
Teunisson, John H., 
Engr., 1285 Kirk Circle 
Miss 
Thatcher, 
Hawksley, 
lrading Estate 
England (ISP) 
Thiele, Dr. Hans, Sc. rer 
Essen, Wesrstr. 75, Germany 
Thomas, Eugene T., Sales Engr., 
Faulkner Concrete Pipe Co., Box 
Fondren Sta., Jackson, Miss. 
of Wa- 
Box 


Jr., 
Washington 


Jr., City 
Greenville, 


H. 
Ltd., 


D., Templewood 
Eastbourne Rd., 
Slough, Bucks., 


nat., 


4266 

Thomas, Gifford E., 
ter Pit., Rex Serv. Co., Rt 
266, Homestead, Fla 

F., Jr., Engr., 56 

Bedford, Mass. (N. 


Supt 


Thomas, Henry 
Neillian Way, 
Eng.) 

Thomas, Robert 8., Field 
Wallace & Tiernan, Inc 
Raymond Gardens Apt 
Miss 


Rep., 
38-E 


Jacks¢ 


Arthur 


Thomas, Wm. Owen, Mer 
Peach 


Pew Constr. Co., 4905 New 
tree Rd., Chamblee, Ga 
Thompson, Claude, 2154 E 
ton, Tulsa 10, Okla 
Thompson, E. J., 
Sewage Trt. Pit., 127 
Elyria, Ohio 
Roy 
Box 601, 


New 


Asst. Supt., 
Caroline St., 


Thompson, 
& Sewer, 
Mex. (Rky. Mtn.) 

Thorman, Richard B., Sewage Pit 
Supt., Box 55, Greenleaf, Kans 

Tidwell, Robert, San. Supt., Rt. 4, 
Oxford, Miss. 


F., Supt., Water 
Tularosa, N 
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Tighe, Lawrence W., Mir., Hilco 
Supply, Inc., Boston Post Rd., 
Sudbury, Mass. (N. Eng.) 

Timmer, George W., Div. Sales 
Engr., Frabimor Equip. & Controls 
Co., Inc., 800 N. Clark St., Chi- 
cago, Ill. (Cen. St.) 

Tolleson, W. W., 
Construction Co., 
lotte, N. C. 

Tolley, Bert H., Supt., Util 
Sterling Twp., Macomb Co., 
Van Dyke, Utica, Mich. 

Torres, Sacrovir Rivera, Civil 
Engr., 975 Reparto Metropolitano, 
Block M 48, Rio Piedras Puerto 
Rico 

Traina, P. 
USPHS, 
Fl., 
Tex 


Vice-Pres., Lee 
Box 3608, Char- 


Board, 
39540 


J., Asst. San. Engr., 
WS&WPC Program, 9th 
1114 Commerce St., Dallas 2, 
(Fed.) 
Tredgett, R. G., Cons 

tor & Redfern, Cons 

Eglinton Ave., 

Ont., Canada 
Tremblay, Solyme, Cons. Engr., 

18 Murray Gardens, Pointe Claire, 

Que., Canada 


Engr., Proc- 
Engr., 75 
Toronto 12, 


Truman, Chester, Salesman, Flex- 
ible Inc., W. 2312 Liberty, Spo 
kane 13, Wash. (Pac. N. W.) 

Tufts, John N., Engr., 110 

16th St., Denver, Colo. (Rky 
Mtn.) 

Tuharsky, John H., Arch. & De- 
signer, W. J. C. Kaufmann Co., 
10610 Shoemaker Detroit 13 
Mich 

Tully, 


General 
N.Y 


Process Engr., 
Waterford 


Thomas 4J., 


tlectric Co 


Turland, C. N., 
therm Eng. Co 
Vancouver, B. 
Pac. N. W.) 

Turley, L. E., 2815 E 
Tulsa, Okla 

Turnbull, M. 
Commr. of 
Belleville, Ont 

Turner, Harry N., Pit. Supvr., 
Nassau Co. Dept. of Pub. Works, 
2916 Clark Ave., Oceanside, L. I., 


Mng. Dir., Sani 
1556 Robson St., 
Canada (Can. & 


46th, N., 


M., City Engr. & 
Works, City Hall 
Canada 


Turner, Marvin C., Cons 
3423 Guadalupe, Austin 


Engr., 

5, Tex 

Turner, N. P., Cons 
Nichols & Turner 
Life Bldg., Houston 

Twiname, W. D., Dist 
ert Muddiman Co., 
Clair Ave., 
Canada 

Tyler, Rex, Asst. Plt 
west Suburban 
lit, W 
(Pac. N. W.) 

Tyler, W. J., Equip. Design Engr., 
Canadian Curtiss-Wright, Ltd., 225 
Dubord Cresc., Strathmore, Que., 
Canada 


Engr., Freese, 
2, Tex. 
Mer., Rob 
Ltd., 58 St 
Toronto, Ont., 


Opr., South 
Dist., 10839 
66, Wash 


Sewer 


Seattle 


Ulrich, Herbert 
Engr., Rm. 507, 
Omaha, Nebr 

Utley, L. F., Asst 
Ga. Training School 
Defectives, Gracewood, 


H., City San 
City Hall Bldg., 


Mech, 
for 
Ga. 


Engr 
Mental 


Valdespino, Joe M., Opr., Sewage 
Trt. Pit., City Hall, 6th Floor, 
Tampa, Fila. 
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Peter, Div. Sales 
Pipe & Constr. 
Firestone Blvd., South 


Van Kuran, 
Mer., American 
Co., 4535 
Gate, Calif. 

Van Nostrend, Maitland, Supt., 
Wastes Trt. Pit., American Cyana- 
mid Co., RFD, Skillman, N. J. 

Vance, Clarence G., Div. Mgr., 
Edison Sault Electric Co., Macki- 
nac Island, Mich 

Vandaveer, R. L., Vice-Pres., Al- 
lied Analytical & Res. Lab., 3833 
Cedar Springs, Dallas 19, Tex 

JU-NO 


Vaudreiul, Norman, Pres., ) 
5 Box 1116, Clearwater, 


Supply Co., 
Fla 
oy 


Vaudry, Calvin, Cons. Engr., 
Second St., 


Banner & Assoc., 1432 
Brookings, S. Dak 
Vaughn, Donald R., 
Engr., Dorr-Oliver, Inc., 
van Knoll Rd., 

(Pa.) 


San. Sales 
123 Syl- 
Stamford, Conn 


Vazquez, Hector, Civil Engr., De- 
sign Div., P. R. Aqueduct & Sewer 
Auth., Box 445, Roosevelt, Puerto 


Rico 


Veenstra, Louis J., Secy., George 
Jerome & Co., 1437 Natl. Bank 
Bldg., Detroit 26, Mich. 


Pablo Rios, Elec. 
Aqueduct & Sewer 
7066, Bo. Obrero 

Puerto Rico 

Velez, Luis A., Civil Engr., Asst 
Chief, Urban Proj. Div., P. R 
Aqueduct & Sewer Auth., Box 
7066, Bo. Obrero Sta., Santurce, 
Puerto Rico 

Ventetuolo, Anthony, Master 
Mech., Sewage Trt. Pit., Glen Rd., 
Cranston, R. I. (N. Eng.) 

Vitek, Frank W., Engr., Komline- 
Sanderson, 2 Victor St., Scotch 
Plains, N. J. 

Vivian, G. W., Res. Off., 
Zealand Leather & Shoe Res. 
Private Bag, Lower Hutt, 
Zealand 

Von der Emde, 
D Bismarck Str 
many 


Engr., 
Auth., 
Sta., San- 


Vega, 


Box 
turce, 


New 
Assn., 
New 


W., Dr. Ing., 46 
Hannover, Ger- 


Voshel, Doris, Mrs., Chem., Sew- 
age Trt. Plt., 1300 Market St., 
Grand Rapids, Mich 


Wade, Baxter F., Cons. Engr., Box 
4506, Jackson, Miss. 

Wade, Foy, Process Engr., Ashland 
Oil & Refining Co., Box 391, Ash- 
land, Ky. (Ohio) 

Wagner, William C., Main Opr., 
Sans Souci Water & Sewage Co., 
2156 Belinda Circle, Jacksonville, 
Fla 

Wakefield, Clarence N., Jr., Sales 
Engr., Amercoat Corp., Box 2977, 
Jacksonville 3, Fla 


Walborn, Herbert L., Asst. Div 
Igr., Mun, Management Co., 253 
W. Fourth St., Williamsport, Pa. 


Walden, Herbert C., Supt., Sewer 
Collection & Water Purif., City of 
Pompano Beach, 1929 S.W. 50th 
Ave., Fort Lauderdale, Fla. 

Walker, Paul G. W., Partner, 
Walker & Webber, 1894 W. Broad- 
way, Vancouver, B. C., Canada 
(Pac 

Wall, Irl, Supt., 
626 South “C” 
Kans, 


Sewage Trt. Pit., 
St., Arkansas City, 
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Wallace, Dr. A. 8., Medical Off. 
of Health, Health Dept., Box 1634, 
Auckland, New Zealand 

Wallace, Arthur 8., Supt., Ken- 
sington Park Subdivision (Sarasota, 
Fla.), RFD 1, Box 34, Nokomis, 
Fla. 

Wallace, Frederick, Supt., 
Works, Roscommon, Mich. 

Wallace & Holland, Att.: Richard 
*, Kastler, Chief San. & Mun. 
Engr., 401 N. Federal Ave., Mason 
City, Iowa 

Wallace, William D., Field Engr., 
Fischer & Porter Co., 3617 Cali- 
fornia Ave., Pittsburgh 12, Pa. 

Walter, Lee Roy H., 5004 Nor- 
wood, Kansas City, Mo. 

Walton, Edmund C., Roads Maint. 
Engr., 11 Gaiety Dr., Scarborough, 
Ont., Canada 

Walton, William N., Sales Engr., 
Texas Filter Co., Box 3418, Austin, 
Tex. 

Wander, Jack L., 
Dorr-Oliver, Inc., 
Dallas 25, Tex. 

Ward, John P., Process Engr., 
Union Carbide Chem. Co., Pine 
Ave. & 47th St., Niagara Falls, 


Pub. 


Engr., 
12167, 


Sales 


Box 


Ward, Thomas D., Engr., Prod. 
Development, Texas Vitrified Pipe 
Co., Mineral Wells, Tex. 

Ward, W. D., Supt., Water & 
Sewer Dept., City Hall, Dade City, 
Fla. 

Warner, Harold, Trt. Pit. Supvr., 
3541 Buena Vista Dr., Sacramento, 
Calif. 


Waroe, John, Twp. Engr., Portage, 
Mich 


Waterstraut, L. C., City 
Memorial Bldg., Ironwood, Mich. 


Watness, Donald Henry, Chem 
Sales Mgr., Jones Chemicals, Inc., 
Box 2642, Jacksonville, Fla 


Watson, Arthur E., San. Engr., 
Arizona State Dept. of Health, 
Bur. of San., State Capitol Office 
Bldg., Phoenix, Ariz. 


Webber, Walter S8., Pit. Opr., 
Westchester Co., Dept. of Pub. 
Works, 156 W. Boston Post Rd., 
Mamaroneck, N. Y. 


Webster, H. G., Chem., 
Corp., 12890 Westwood 
troit 23, Mich 

Wedlin, Osborn, Civil Engr., Nor- 
danbygatan 16, Vasteras, Sweden 

Weeks, Carl, Mfr.’s Rep., Flex-Rod 
Pipe Tool Co., 925 N. Monroe, 
Hutchinson, Kans. 

Weems, W. J., Mar., 
Water & Sewer Systems, 
Texarkana, Tex. 

Weibel, J. 8S., USPHS, 
ington St., Rm. 
Ill. (Fed.) 


Weigand, 
merson 
St., Rm 

Weill, Stan B., 
Tiernan, Inc., 3 
N. W., Atlanta, Ga. 


Welch, Marion C., Engr., Welch 
& Crowell Eng. Serv., 101 E. 
High, Lexington, Ky. (Ky.-Tenn.) 

Weld, Benjamin B., Town Engr., 
Town of Greece, 2505 Ridge Rd., 
W., Rochester 15, N. Y. 


Mgr., 


Kolene 
Ave., De- 


Texarkana 
Box 19, 


69 Wash- 


Henry 
Bell, 237 W. 
311, Jacksonville, Fla. 


Rhodes Center, 


| Wenzel, 


200, Chicago 2, 


A., Engr., Sim- 
Forsyth | 


Rep., Wallace & | 


Welk, H. G., Supt., Water & Sew- 
age Depts., City Hall, Tucumcari, 
N. Mex. (Rky. Mtn.) 

Wellford, Marion, San. & Civil 
Engr., Smally, Wellford, Scott & 
Assoc., Box 2851, Sarasota, Fla. 

Wells, Edwin A., Jr., Stone & 
Youngberg, 1314 Russ Bldg., San 
Francisco, Calif. 

Wells, H. O., Supt., Water & Sew- 
age Dept., Rt. 1, Box 1108, Hous- 
ton, Tex. 

Wells, Willard James, Jr., Grad. 
Stud., San. Engr., Univ. of Michi- 
gan, 6927 
Nebr. 

Wenger, Monroe E., San. Engr., 
Pa. Dept. of Health, 966 S. Main 
St., Meadville, Pa. 

Robert G., Dist. Mer., 
Fischer & Porter Co., 1469 Maple 
St., Clearwater, Fla. 

Werling, Fred W., Dept. Head, 


Works Lab., Bakelite Co., Box 446, 


Marietta, Ohio 

Wessel, Don, Supt., Water & Sew- 
age, Mobridge, S. Dak. 

West, Ronald E., Asst. Proi., 
Dept. of Chem. Eng., Univ. of 
Colorado, Boulder, Colo. (Rky. 
Mtn.) 

Westad, Rolf, Sales Engr., Johns- 
Manville Corp., 154 East Ave., 
Rochester 4, N. Y. 

Westwood, L. J., Asst. Supvr. of 
Mun. Serv., Dept. of Planning & 
Development, 454 University Ave., 
Toronto, Ont., Canada 

Wetter, Harold D., Opr., General 
Motors Tech. Center, 30261 Tay- 
lor, St. Clair Shores, Mich. 

Wever, Charles W., Cons. Engr., 
Box 28, Corning, Iowa 

Wheten, W. A., Deputy City Engr., 
City Engrs. Office, City Hall, Ham- 
ilton, Ont., Canada 

Whitbeck, Ray, Chief Opr., Sew- 
age Trt. Pit., 140 E. Main St 
Norwalk, Ohio 

Whitcomb, Samuel H., 81 Charles 
St., Coldwater, Mich. 


White, Forrest E., Supt., Sewage 


I'rt., 2133 Stone St., Port Huron, | 


Mich. 


Whiteside, J. 
Chemical Co. 


Whitlock, D. A., Supt., Mt. Vernon 
Sewer Comm., 706 N. 12th St., Mt 
Vernon, Ill. (Cen, St.) 

Whitten, G. E., Vice-Pres., Gray 
Concrete Pipe Co., Inc., Box 790, 
Thomasville, N. C. 

Wholesale Supply Co., Ine., Att.: 
H. L. Burns, Vice-Pres., Box 1581, 
Jackson, Miss. 

Wiard, Ralph T., Opr., Sewage 
Trt. Pit., 1000 E. Fourth, Hutchin- 
son, Kans 


Wicker, Marvin Lee, San. Ener. 
State Bd. of Health, Box 210, 
Jacksonville, Fla. 


John H., 


L., see Monsanto 


Wiedeman, 3212 


Ga. (Fla.) 


| Wiedenhoefer, E. P., Prof., Mich- 


igan College of Mining & Tech., 
Houghton, Mich. 


Wiggs, G. Lorne, Cons. Engr., 
Wiggs, Walford, Frost & Lindsay, 
4350 Sherbrooke St., Montreal, 
Que., Canada 


Hamilton, Omaha 32, | 


| Williams, 


East | 
Wood Valley Rd., N. W., Atlanta, | 
| Winkler, H. 


SUPPLEMENTAL MEMBERSHIP DIRECTORY 


| 
| 


Wilberger, George R., Opr., Sew- 
age Trt. Plt., Kearns Util. Co., 
3200 S. 4000 West, Salt Lake City, 
Utah 

Wiley, Charles C., 
Link-Belt Co., 1009 Washington 
Gas Light Co., llth & H Sts., 
N. W., Washington 1, D. C. (Md.- 
Del.) 

Willard, Aubery 
State Bd. of Health, 1389 Santa 
Rosa Dr., Santa Fe, N. Mex. 
(Rky. Mtn.) 

Willems, Don G., Div. of Environ- 
mental San., State Board of Health, 
Helena, Mont. 

William, W., Chief Chem., R & W 
Hellaby Ltd., Otahuhu Works, 
Auckland, S. E. 7, New Zealand 

Williams, E. H., Opr., Water Pit., 
Box 533, Jupiter, Fla. 

Williams, 
Util., 
Box 
Ore 


Dist. Megr., 


L., N. Mex. 


Ervin C., Oper.-Engr., 

Umatilla Ordinance Depot, 
665, Kennedy St., Echo, 

(Pac. N. W.) 

Fred, Opr., Trt. Pit., 

City Hall, Edmonds, Wash. (Pac. 
N. W.) 

Williams, W. E., Engr., Wiedeman 
& Singleton, Engrs., Box 1878, 
Atlanta 1, Ga. 

Williams, Wesley B., San. Engr., 
Sales, Dorr-Oliver Inc., 285 David 
Ct., Decatur, Ga. (Fla.) 

Williams & Woodward, 
Engrs., 2117 S. Ash St., 
22, Colo. (Rky. Mtn.) 


Cons. 
Denver 


| Williamson, A. 8., Town Engr., 


Town Hall, 71 Creighton 
Dundas, Ont., Canada 

Williamson, Glenn Engr. 
Trainee, Reynolds, Smith & Hills, 
227 Park St., Jacksonville, Fla. 

Willis, Harold T., Sewer Service- 
man, 486 Willow Ave., Cedarhurst, 


Rd., 


Willis, Warren W., Cons 
101 A West State St., 
town, Iowa 

Wilson, Albert E., Jr., Chem., 
Water Dept., Lynchburg, Va. 

Wilson, Austice I., Mech., 
Cayuga St., Tampa 3, Fla. 


Engr., 
Marshall- 


1023 


| Wilson, Glade M., Supt. & Chem., 


Sewage Trt. Pit., 913 W. Cleve- 
land, Spokane 17, Wash. (Pac. 
N. W.) 


Wilson, J. E., Br. Mgr., Armco 
Drainage & Metal Prod. of Canada, 
Ltd., 5230 Dundas St., W., To- 
ronto 18, Ont., Canada 


Wilson, J. Milo, San., Manistee- 
Mason Dist. Health Dept., 401 E. 
Ludington St., Ludington, Mich. 

Wilson, Louis D., 4771 Dixie 
Hwy., Drayton Plains, Mich. 

Wingeart, Jerold D., Civil Engr., 
Wayne Co. Bd. of Rd. Commrs., 
Rm. 902, City-County Bldg., De- 
troit 26, Mich. 

Wingfield, F. E., Salesman, In- 
filco Inc., Box 2998, Little Rock, 
Ark. 

D., Megr., Galveston 
Co. W. C. & I. D. 1, 4513 Nevada 
St., Dickinson, Tex. 

Winnaham, Marion, 610 Walnut 
St., Evansville 8, Ind. (Cen. St.) 
Winton, J. 
Symonds 


Zealand 


K., Sales Engr., 
St., Auckland, 
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Wisch, Irving R., Pres., Milk Worthman, Robert L., Sr.-Asst. , Zachmann, William, Opr., Hunter- 
Handlers & Processors Assn., 105 San. Engr., USPHS, 2328 Hillsboro | Douglas Aluminum Corp., RD 2, 
Hudson St., New York 13, N. Y. Ave., Dallas 28, Tex Box 284, Flemington, N. J. 

Wisley, F. E., Horner & Shifrin, Wright, George C., Mer., Bd. of Zandee, Peter, Opr., Sewage Trt. 
Shell Bldg., St. Louis 3, Mo. b Works, Box 312, Gaffney, Pit., Zeeland, Mich 

Witt, Richard T., Opr. II, Sewage Zaragosa, Raul, Civil Engr., P. R 
Pit., 3941 Hudson St., Seattle, ‘ Aqueduct & Sewer Auth., Calle 
Wash. (Pac. N. W.) s le, & San Rafael, No. 11479, Santurce, 

Wolf, Herbert C., Civil Engr., std., 531 Yonge St., Toronto, Ont., | Puerto Rico 
11324 Larimore Rd., St. Louis 15, Canada | Ziemke, Norman R., Res. Fellow, 
M Wright, Robert 8., City Engr., | Univ. of Minnesota, 9068 Van 

Wolf, J. B., Dir Eng. & Box 670, Chattanooga, Tenn. (Ky.- Buren St., N. E., Minneapolis 21, 
Var Lat Inc N’ Tenn.) Minn. (Cen. St.) 

Fifth St., Minneapolis 3, Minn. Wyner, William H., Entomologist, Zillig, Carl, Supt., Little Miami 
(Pac. N. W.) Public Works Off., 10th Naval | Sewage Works, 1636 Winchester 

Wood, Hoyt B., Supt., Water Dist., San Juan, Puerto Rico Ave Cincinnati 30, Ohio 
Works Berry Schools, Mount Wyrebek, Stephen W., Opr., Sew- | Zimmer, W. E., Secy.-Treas., Wol- 
Berry, Ga age Disp. Pit., Torrington, Conn. verine Eng., 519 Mason St., Mason, 

Wood, Roy A., Water Supt., Dill (N. Eng.) Mich. 

City, Okla Zimmerman, H. 8., Supt., Sewage 

Woods, C. J., Engr. in Charge of | Yake, Glen A., see Spokane, City of Trt Pit 1402 Underhill Ave., 

Hill & Ingman, 3104 Yanti Hugh C., Jr. Eng Stat 
Seattle 1, Wash | ‘Witllem J., Sen 
ept. of Health, Box 5091, Austin 
31. Tex Sutherland Paper Co., Kalamazoo, 

Woods, .. Sales Mer., Rob Mich 
bins & Myer o., Brantford, Ont., Yeager, E. Evans, Mobile Home Zissette, Robert J., Supvr., Util. 
Park Opr., 130 Schuylkill d., 

— Spring City, Chester County, Pa a. 


Worden, Neil A. Proj Engr., 4 ; Zoeller, August, Pit. Supvr., Nas- 
O’Brien & Gere, 304 Thurber &t., Yocum, , lenn E., Opr., Wayne sau Co. Dept. of Pub. Works, 31 


Syracuse 5, N. ¥ ss , $583 17th St., Wyandotte Quincy St., Merrick, L. I., N. Y. 
Worley, John L., Sewage Pit. Opr., mag : : Zuck, Edwin W., Mir. Rep., 1238 
Rt. 1, Box 93 A, Owens Cross- | Young, Edith, Owner, Harris Co N. W. Glisan St., Portland 9, Ore. 
roads, Ala NO. Bos 173, (Pac. N. W.) 
thlards 
Worley, R., Cons. Engr., 404 New Highland Tex Zuehl, Leonard G., 1027 Frank 
Zealand Insurance Bldgs., Queen Young, Robert H., Cons. Engr., Hall Ave., Albert Lea, Minn. (Cen 
St., Auckland, New Zealand Box 1026, Jackson, Miss. st.) 
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Top Photo 


Fillmore, Calif. 
Sewage Plant 


Photo at Left 
Digester at 
Fillmore Plant 


Varec Equipment helps Fillmore, Calif. 
meet its Sewage Problem 


Fillmore faced a common problem of 
many Southern California cities, — a 
booming population that over-taxed the 
sewage system. 

The solution was a compact, modern 
digester system that is efficient and attrac- 
tive. To protect this fine plant against fire 


and explosion, and regulate the volatile 
sewage gas for smooth operation, VAREC 
SEWAGE GAS CONTROL AND 
SAFETY DEVICES are on the job. 

Over 18 years of experience in control- 
ling sewage gases has made Varec one of 
the leaders in the field. 


Send for Varec Catalog S-3 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 N. Alameda St., Compton, California 
Cable Address: Varec Compton California (U.S. A.) All Codes 


S-14 Available from Authorized Sewage Equipment Agents throughout the U.S. and Canode 
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Proceedings of Member Associations 


CANADIAN INSTITUTE ON 
SEWAGE AND SANITATION 


The 25th Annual Congress of the 
Institute on Sewage and 
was held at the Chateau 
Frontenac, Quebec City, Que., Oct. 
20-22, 1958. The registration was 
586, the second highest on record and 
the luncheons and banquets were ex- 
tremely well attended. 

The papers read at the meeting were 
judged to be of a high standard and 
covered subjects of current interest. 
In addition, the guided 
were most helpful in making an 
interchange of information possible. 
Among the papers and discussions of 
those in the waste treat- 
ment works field were: 


Canadian 
Sanitation 


discussions 


interest to 


‘Guided Discussion: Maintenance 


wie INCREDIBLE Torque- Flow Pump 


pumps almost everything 


(what will go in will come out) 


secret: recessed impeller; continuous open passage 


(with downtime virtually eliminated) 


Western Machinery Company 650 Fifth Street + San Francisco, Calif. 


of Sewers,’’ directed by N. G. Me- 
Donald, Consulting Engineer, Toronto, 
Ont. 

‘Synthetic Detergents and Sewage 
Treatment,’’ were discussed by E. H. 
Baldock, Assistant Director of Water 
Purification and Treatment 
Laboratories, Toronto, Ont., and J. 
David Justice, Assistant Research Di- 
rector, Lever Brothers Co., Ridgewood, 
N. J. 

‘‘Modern Developments in the Ac- 
tivated Sludge Process,’’ by Dr. C. N. 
Sawyer, Metcalf and Eddy, 
Mass. 

‘Flash Drying and Incineration Sys- 
tem for Disposal of Sewage Sludge,’’ 
by R. D. Nickerson, Combustion Engi- 
neering, New York, N. Y., and T. D. 
MeMurray, Combustion Engineering- 


Sewage 


Soston, 


(Continued on page 112a) 
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No jamming at bottom of screens with mechanically back-cleaned Jeffrey 
Bar Screens. Rake lifts off accumulated scr i as the flow enters bars. 


Bowery Bay Piant chooses 
Jeffrey sewage treatment equipment 


Confidence in the efficiency and reliability of Jeffrey sewage treatment equipment 
resulted in its use in the original 40 mgd Bowery Bay Plant. Selection of Jeffrey 
Bar Screens and Collectors for the recent big extension of plant capacity to 120 mgd 
testifies to the fine performance of the 18-year-old Jeffrey equipment. 


Nine Jeffrey Bar Screens have been added at Bowery Bay. Rakes enter from dis- 
charge side and project through bars as they travel from bottom toward headshaft. 
Screenings are carried over the top and drop off as rakes leave the screen bars. 


Primary and Final Settling Tanks —rectangular tanks, equipped with Jeffrey Collectors, 
have proved to be the most efficient sedimentation device ever designed. Stable 
conditions of flow make possible maxi- 
mum solids removal in tanks of minimum 
size. Simplicity and ruggedness of 
Jeffrey Collectors assure long life and 
trouble-free operation. 

Large capacity of Jeffrey Collectors 
permits intermittent operation... power 
savings, thicker sludge, clearer effluent. 

Send for Catalog 952 on Jeffrey equip- 
ment for water, sewage and industrial 
waste treatment. The Jeffrey Manufac- 
turing Company, 902 North Fourth St., 
Columbus 16, Ohio. 


Jeffrey Collectors were specified for 6 primary settling 
tanks and 8 final tanks added at Bowery Bay, New York City. 


CONVEYING « PROCESSING « MINING 
EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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Super-Heater Ltd., Toronto, Ont. 

‘Drying and Combustion,’’ by 
Mark Owen, Nichols Engineering and 
Research Corp., Indianapolis, Ind. 

‘Application of the Atomized Sus- 
pension Technique to the Treatment 
of Sanitary Sludges,’’ by Drs. W. A 
Garvin and Jan Dlouhy, Pulp and 
Paper Research Institute of Canada, 
Montreal, Que. 

‘The Zimmermann Process,”’ by F. 
J. Zimmermann, Salvo Chemical Corp., 
Rothschild, Wis., and G. A. Rohlich, 
University of Wisconsin, Madison, 
Wis. 

‘*Guided Discussion—Acceptance of 
Industrial Wastes into Publie Sew- 
under the chairmanship of W. L. 
Wardrop, Consulting Engineer, Winni- 

Man. 

‘Developments 


ers, 


in the Mechanical 
Removal of Solids from Sewage and 
Industrial Wastes,’’ by D. B. Redfern, 
Proctor and Redfern, Consulting En- 
cineers, Toronto, Ont. 


SEWAGE AND INDUSTRIAL WASTES 


An interesting question and answer 
period was moderated by Dr. A. E. 
Berry, General Manager, Ontario Wa- 
ter Resources Commission, Toronto, 
Ont. 

The Bedell Award was presented to 
Clarence S$. Anderson, Commissioner 
of Works, South Poreupine, Ont. The 
Hatfield Award went to Charles Hicks, 
Superintendent, Sewage Disposal Plant, 
Cobourg, Ont. 


Officers for the 1958-59 year are: 


President: James F. To- 
ronto, Ont. 
Vice-President: 
nipeg, Ont. 
Director: C. G. R. 

Ont. 
Secretary-Treasurer: 
ronto, Ont. 


MacLaren, 


W. L. Wardrop, Win- 
Armstrong, Wind- 
sor, 
A. E. Berry, To- 
A. E. Berry, 
Secretary-Treasurer 


(Continued on page 114a) 


CHLORINE 


TYPICAL INSTALLATION 
SHOWING SCALR 


HIGH CAPACITY R636 


CHLORINE GAS EQUIPMENT 


METER AND CONTROL 


NON-CORROSIVE STATE 


RATIOS to TO 1 
50 TO TO1 
VISIBLE FLOW INDICATION 


WATER WORKS 
SEWAGE TREATMENT 
INDUSTRIAL PLANTS 

SWIMMING POOLS 


MANUAL CONTROL 


SEMI-AUTOMATIC CONTROL 


AUTOMATIC PROPORTIONING 
CONTROL 


SAFE WITH AUTOMATIC 
CHLORINE GAS FLOW 
SHUT OFF 


Fes, EVERSON MFG. CORP. 
207 W. HURON ST. CHICAGO 10, ILL. 


atoms 


GAS IN THE 


TYPICAL INSTALLATION 
WITH BOOSTER PUMP 
ON WATER SUPPLY 


NEW WALL MODEL 


¢ 
kc 
— 
sk 
: 


SEWAGE AND INDUSTRIAL WASTES 113a 


FIVE REASONS WHY 


more instal 


Since the discovery of the activated sludge 
process (in 1915) only one diffuser material 
has stood the test of time. Only porous ceramic 
diffusers have been used with continued suc- 
cess. And more installations have been made 
with ALOXITE® aluminum oxide diffusers than 
all other makes combined. Hundreds are in 
operation—many after over 20 years’ service. 
Here are 5 reasons why: 

1. A highly uniform grain structure in ALOXITE 
diffuser plates and tubes assures a uniform, 
small-bubble diffusion. That means optimum 
oxygen absorption. 

2. ALOXITE diffusers have a relatively smooth 
surface. This fact, coupled with the glass-like 
ceramic bond that coats each grain, minimizes 
pressure loss and clogging. 

3. ALOXITE diffusers never lose their corro- 
sion resistance. 


4. ALOXITE diffuser plates and tubes are adapt- 
able to virtually every cleaning method. 


5. ALOXITE diffusers have great strength and 
ruggedness for long life. 


ALOXITE diffusers are available in plate or 
tube form, and in a full variety of grades. This 
permits maximum flexibility of design. It also 
lets you select the exact grade for a given func- 
tion (consistent with air supply quality, pres- 
sure loss characteristics, and over-all life). This 
is particularly important since the introduction 
of the oxygen absorption test. 


ANSWER ALL YOUR QUESTIONS 
about porous media with this 
up-to-date 56-page booklet. 


CARBORUNDUM 


Trade Mark 
Write to: The Carborundum Company, Refractories Division, Perth Amboy, New Jersey. 


lati ns use 
TE° diffusers 
than all other makes 
| 
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NEW ENGLAND SEWAGE 
AND INDUSTRIAL WASTES 
ASSOCIATION 


The 30th Annual Meeting of the 
New England Sewage and Industrial 
Wastes Association was held at the 
Statler-Hilton Hotel, Hartford, Conn., 
Nov. 5-6, 1958. Total attendance 
was 230, comprised of 204 members, 6 
guests, and 20 ladies. 

At the technical session the follow- 
ing papers were presented: 

** Photographic Exploration of Sewer 
and Drain Problems,’’ by Malcolm 
Woronoff, Underground Photographic 
Surveys. 

‘‘Application of Photographic Ex- 
ploration in Litigation,’’ by Francis 
A. Obert, Metealf and Eddy, 
Mass. 

‘* Unusual Problems in Modern Sewer 
Construction,’’ by A. W. Sweeton, L. 
A. Fagan, and J. J. Malloy, Metropoli- 
District Commission, Hartford, 
Conn. 


3oston, 


tan 
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** Recent 
provement at Hartford,’’ 
Lebetkin and E. A. Kowsz, Metropoli- 


Operation Im- 
by George 


Digester 


tan District 
Conn, 

‘‘Design and Operation of Small 
Activated Sludge Plants,’’ by Ross E. 
McKinney, Massachusetts Institute of 
Technology, Cambridge, Mass. 

‘*Overfiows of Sanitary Sewage from 
Combined Sewerage Systems,’’ by 
Thomas R. Camp, Camp, Dresser and 
McKee, Boston, Mass. 


Commission, Hartford, 


At the annual luncheon Federation 
President W. D. Hatfield spoke briefly 
on Federation affairs and presented 
the first sewage plant operator certifi- 
cates to those who had qualified under 
the New England voluntary certifica- 
tion program. Following the presen- 
tation, Metropolitan District Manager, 
William A. D. Wurts spoke on ‘‘The 
Metropolitan District at Hartford 
County.”’ 


(Continued on page 116a) 


specialists 


* Sewer Rods 


* Sewer and Pipe Cleaning Equipment 

* Sectional Steel Rods 

* Complete Sewer Cleaning Machines 
* Braces and Guides 

* Buckets, Root Cutters, Drag Tools 


Save the cost of experimenting. Consult Stewart for any prob- 
lem in the specialized field of pipe cleaning. 


W.H. STEWART, ING. ox 767, space, 
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Look GENERAL CHEMICAL 
for 


For Water Works For Sewage Plants 
Produces crystal clear water ¢ Clean, easy to handle 
Gives effective floc formation over a © Dry feeds well or dissolves readily for 
wide pH range solution feeding; liquid alum also 
Promotes better settling and longer available in many areas 
Alter rons Clear, colorless effluents are possible 
Aids in reduction of tastes and odors Simple application. Requires only 
Has no chlorine demand low-cost feeding apparatus and 
minimum attention 
Sludge digests readily 
Superior in tests against other Treated digested sludge dries quickly 
coagulants with a minimum of odor 
High in quality, its constant uniformity Chlorine consumption is cut, due to 
can be depended upon lower demand of clarified sewage 
Effective in removing color from water Economical to use 


Is a low-cost coagulant 


General Chemical maintains a coast-to-coast network of dry or liquid alum pro- 
ducing plants. Chances are one is convenient and close to you. In addition to these 
plants, our chain of warehouses across the country makes stocks of dry aluminum 
sulfate readily available in every major center of commerce. Write or phone for 

information on how we can serve you. 


Basic Chemicals 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


for American 
Industry 
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Officers elected for 1958-59 were: trients in Determining Stream BOD,’’ 
President: Henry F. Munroe, Cranston, Y Staff members of the South Caro- 

RI lina Water Pollution Control Author- 
First Vice-President: Walter E. "Y: 

Kunech. Waterbury, Conn. Following the annual luncheon, Fed- 
Secretary-Treasurer: Earl R. Howard, ¢T@tion Past President K. 8. Watson 

Hartford. fen presented the Bedell Award to T. E. 
Robertson, Superintendent, Spartan- 
burg Metropolitan District, Spartan- 
burg, S. C. The Hatfield Award was 
presented to Frank M. Gibson, Chem- 
SOUTH CAROLINA WATER ist, Greater Greenville Sewer District, 

AND SEWAGE WORKS Greenville, S. C. 

ASSOCIATION Officers elected for 1958-59 were: 


The Annual Meeting of the South Chairman: O. M. Fuller, Union. 
Carolina Water and Sewage Works Vice-Chairman: Carl C. Lanford, 
Association was held at the Jefferson Greer. 

Hotel, Columbia, 8S. C., Nov. 14, 1958. — Secretary: Robert N. Bowen, Columbia. 

Interesting papers were presented Treasurer: T. P. Anderson, Columbia. 
on **Experimental Treatment of Tex- Director: J. D. Lesslie. Fort Mill. 
tile Finishing Wastes with Municipal 
Sewace at Greenville, 8. C.,’? by Frank 
M. Gibson, Chemist, Greenville, S. C., 


Eart R. Howarp, 
Secretary-Treasurer 


Rosert N. Bowen, 
Secretary 


and ‘*Observations on Effects of Nu- (Continued on page 118a) 


SNOW GATES 


for 


SEWAGE TREATMENT PLANTS 


All types of cast iron gates manufactured in 


either square or circular opening in sizes up 
to and including 72 inches. 

ALL SNOW GATES and Lifts are “ Parker- 
ized”’ for protection against rust and corro- 
sion. 


Over 40 years continuous service to the in- 
dustry. 

We will be pleased to quote on any type of 
water controlling equipment. 


SNOW Gates & VALVES 


2437 East 24th Street Los Angeles 54, Calif. 
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PUT THE SQUEEZE 
ON INFILTRATION 


WITH 


AMERICAN-MARIETTA 
Rubber Gasketed Pipe 


JOINTS 
A-M 
FLAT-TYPE American-Marietta flat-type 
GASKETS gaskets and longer length pipe 
reduce leakage and provide sav- 
AMSEAL” ings through faster installation 
or AMBAND with fewer joints. 
20 For positive control of infil- 
INFILTRATION tration specify AMSEAL (Rubber 


GALLONS / INCH /HR/ MILE and Steel Joints) or AMBAND 
(Fiberglass-Resin-Collar Joints). 


Aa AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEMALL 4-5600 
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WEST VIRGINIA SEWAGE AND Manville Sales Corp., New York, N. Y. 
INDUSTRIAL WASTES ‘*Magnetic Flow Meters,’’ by E. J. 
ASSOCIATION Jaeger, Fischer and Porter Co., Hat- 
boro, Pa. 
‘‘Kanawha River Survey,’’ by Lyhle 
Gillenwater, State Water Commission, 
Wastes Association wo held jointly Charleston, W. Va. This was followed 
with. meeting the W by a panel discussion of the Survey. 
Virginia Section, American ; Water ‘*Wastes Distribution by Elemental 
Works Association. The meeting was Analysis,’’ by F. R. Smith, University 
held at the Daniel Boone Hotel, o¢ Kentucky, Lexington, Ky. 
Charleston, W. Va., Oct. 23-24, 1958. ‘‘Training for Operation of Auto- 
Registration totaled 209 and more than matic Equipment,’’ by William Firth, 
200 members and guests attended the  [nfjleo. Inc.. Roanoke, Va. 
banquet. 


The 12th Annual Meeting of the 
West Virginia Sewage and Industrial 


‘*Radioactive Materials in Water,’’ 
The technical program was well ar- by Harry Kramer, USPHS, Cincin- 

ranged with excellent papers and good nati. Ohio. 

participation. Among the papers of ‘‘Water—A Vital Problem Today,”’ 

interest to sewage and _ industrial by Walter C. Gumbel, Monongahela 

wastes personnel and municipal of- Power Co., Fairmont, W. Va. 

ficials were : ‘Progress on Federal <Aid,’’ by 


ser Tright, State Water Commis- 
‘‘A New Concept in Sewer Pipe Bern Wright tate Water pases 


Classification,’’ by H. Sandt, Johns- (Continued on page 120a) 


This NAGLE PUMP is a “relief” 


around Sewage Treatment Plants! 


his Nagle type ‘““CWO-C”’ vertical shaft sewage sludge pump is 
a “relief” to sewage plant engineers because it gives trouble- 
free service and is easy to maintain, all parts being readily accessible. 


It has a non-clogging impeller, designed specifically to handle sludge 
or abrasive slurries. All parts in contact with material being pumped 
are of abrasion resistant alloy. No bearings below the floor plate 
no rubbing contact between revolving and stationary parts below 
this level. 


Available in sizes from 1’ to 16’’, capacities to 8000 GPM, and heads 
in some cases up to 230’. The type “CDO-C” is similar, but is for 
dry pit operation. 

Nagle pumps available for handling raw and digested sludge, filter 
bed sand transfer, grit pumping, chemical pumping and sump pumping. 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 


. NAGLE PUMPS, INC. Send for 
_) 1210 CENTER AVE., CHICAGO HEIGHTS, Itt. NAGLE PUMP 
SELECTOR 
FOR ABRASIVE AND CORROSIVE APPLICATIONS 
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WATER, SEWAGE AND TRADE-WASTE 
TREATING EQUIPMENT 


RECTANGULAR CLARIFIERS 


Especially suited for limited spaces or where sludge 
delivery is desired at one end of the tank. A travel- 
ing scraper and skimmer carriage removes settled 
solids from the tank bottom and scum from the top. 


FLOCCULATING UNITS 


Slowly rotating paddles on vertical shafts bring 
the small flocs into contact to form larger masses 


and, hasten precipitation. 


CIRCULAR CLARIFIERS 


Hardinge Circular Clarifiers are available in sizes 
up to 200’ diameter, either center-column or beam 
supported for steel, concrete, wood or tile tanks. 
Sludge scrapers remove settled solids rapidly 


through central underflow discharge. “AUTO-RAISE” THICKENERS 


For removal of fine suspended solids from supply 
water, waste water and sewage. ‘“Auto-Raise” 
mechanism prevents scraper breakage. 

or power raise supplements “Auto-Raise.” 
placeable ring-type ball bearing support for rotat- 
ing mechanism. Spiral rakes for maximum under- 
flow density. 


HYDRO-CLASSIFIERS 


Atlarge-volume classifier for rapid separation of 
coarse and fine suspended solids. Frequently used 
for by-product recovery from waste water. 


AUTOMATIC BACKWASH FILTERS 


For high removal of non-settling or slow settling 
suspended matter. Self-cleaning sand bed. ° 
shut-down necessary for backwashing. Traveling 
backwash mechanism. 


DIGESTERS 
Sludge scrapers and scum breaker arms prevent 


scum accumulation, insure uniform gas uction. 
Emit a dense digested sludge. 


Write for Bulletin 35-D-16 


HARDINGE 


COMPANY, INCORPORATED 


YORK. PENNSYLVANIA . 240 Arch St. Main Office and Works 
New York + Toronto Chicago - Hibbing Houston + Salt Lake City Sem Francisce 
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for Centrifugal Pumps 


+ THE Z-F GREASE SEAL eliminates that 
| trouble spot where shaft enters casing. Applies 
} constant positive lubrication to packing and shaft— 

automatically. Excessive heat, rapid wear, leakage 

and scoring will dissapear as the 

Grease Seal supplies a constant flow 

of lubrication when pump starts until 

it stops—automatically. Many other 

advantages, too. Write for complete 

description and price. Zimmer and 

Francescon, Moline, III. 


sion, Charleston, W. Va. The following officers were elected: 
‘*Sewer Maintenance,’’ by Harry 

Pitts, Parkersburg, W. Va. 
‘‘Operator Reports,’’ by G. O. Fort- 

ney, State Department of Health, 


‘ Charleston. 
Charleston, W. Va. 
Director: Paul T. Arbuckle, Nitro. 


Federation affairs, responsibilities, Secretary-Treasurer: Glen O. Fortney, 
and opportunities were discussed by Charleston. 
Federation Vice-President Mark D. GLEN QO. FORTNEY, 


President: Harry W. Pitts, Jr., 
Parkersburg. 
First Vice-President: Rex Pierson, 


Hollis. Secretary-Treasurer 


tte Torqu-Fow Pump 


pumps almost everything 


(what will go in will come out) 


secret: recessed impeller; continuous open passage 


(maintenance a thing of the past) 


Western Machinery Company 650 Fifth Street + San Francisco, Calif 


— 
1202 
3 
\ 
fi = 
\ 
y —, 


SEWAGE AND INDUSTRIAL WASTES 


Equipment and Supply Lines 


pH Meter—A lightweight, pocket 
pH meter with combination glass and 
reference electrode and 36-in. lead 


(Figure 1) is available from Scientific 
In- 


Instruments Division, Beekman 
struments, Ine., Fullerton, Calif. 


FIGURE 1.—Pocket pH meter with com- 
bination glass and reference electrode. 


Flow Meters—A 22-page bulletin 
vives basic information and theory on 
the selection, sizing, and installation 
of the various types of flow meters.— 
Bulletin F1607, The Bristol Co., Wa- 
terbury 20, Conn. 

Test Tube Plugs—Disposable plugs 
of non-absorbent, resilient, sponge-like 
plastic are available for test and cul- 
ture tubes.—Scientifie Products, Di- 
vision of American Hospital Supply 
Corp., 1210 Leon Place, Evanston, Il. 

Flexible Pipe and Fittings—llex- 
ible pipe and expansion joints for 
pressure, vacuum, or combined pres- 
sure and vacuum service and offered 
in sizes from 1% to 72 in. in diameter, 
with either full-faced flanges or en- 
larged slip-over pipe ends.—General 
Rubber Corp., Summit and Atwood 
Sts., Tenafly, N. J. 


Venturi Meter—aA twin-throat Ven- 
turi meter has been marketed recently. 
This meter produces higher differential 
pressure or lower head loss in shorter 
laying length than other types. The 
low pressure is taken from a_ hy- 
draulically streamlined body instead 
of from a wall in a way in which a 
higher differential is obtained without 
materially changing the energy con- 
version in the tube, while the head 
loss remains practically the same. A 
full range of sizes is available-—Bul- 
letin 1021, Infileo, Ine., P. O. Box 5033, 
Tueson, Ariz. 

Package Treatment—Bulletin 7315 
covers a  package-type wastewater 
treatment unit, called ‘*Comple- 
Treator.’’ A high degree of treatment 
for a maximum of 150 persons is pro- 
vided.—Dorr-Oliver, Ine., Barry Place, 
Stamford, Conn. 

Gas-Fired Boilers—Large cleanout 
doors at each end and ‘‘H’’ block 
boiler sections for ease of cleaning are 
featured in gas-fired boilers rated 
from 600,000 to 5,400,000 Btu input 
per hour.—Peerless Heater Co., Boyer- 
town, Pa. 

Pipeline Fittings—Smith, Blair, 
Ine., has opened a new assembly plant, 
warehouse, and regional sales office in 
Henderson, Texas, for service to users 
of their pipeline couplings, connec- 
tions, and clamps in the midwest, 
south, and southwest areas. 

Underground Pumping Station—A 
completely prefabricated underground 
pumping station is described in an 8- 
page bulletin——Zimmer and Frances- 
con, P. O. Box 359, Moline, Il. 

Flume Meter—<A new meter is avail- 
able for measurement of flow through 
Parshall flumes, utilizing a float and 
transmitting device. — Burgess-Man- 


ning Co., Penn Instruments Division, 
4110 Haverford Ave., Philadelphia 4, 
Pa. 
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SEWAGE AND INDUSTRIAL WASTES 


DIRECTORY OF ENGINEERS 


(Continued through page 129%a) 


ALBRIGHT & FRIEL, INC. 
CONSULTING ENGINEERS 


Water. Sewage, Industrial Wastes and Incineration Problems 
City Planning, Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 
THREE PENN CENTER PLAZA 
PHILADELPHIA 2, PA. 


ALVORD, BURDICK & HOWSON 
Engineers 
Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage 
Disposal, Drainage, Appraisals, 
Power Generation 


Civic Opera Building Chicago 


} 
ANDERSO@N-NICHOLS 
Glompany 


Consulting Engineers 
Water Supply, Distribution and Treatment, In- 
dustrial Waste Treatment, Sewage Collection and 
Disposal, Refuse Collection and Disposal, Drain- 
age, Highways and Bridges 


Concord, N. H. Boston 14 Baltimore, Md. 


JOHN J. BAFFA 
Consulting Engineer 


Sewerage & Sewage Treatment 
Industrial Wastes Treatment 
Design Plans & Specifications 
Investigations & Rate Studies 


75 West Street New York 6, N. Y. 


MICHAEL BAKER, JR., Inc. 
Consulting Engineers 
Civil Engineers, Planners, and Surveyors 
Municipal Engineers —Atrport Design —Sewage Disposal 
Systems—Water Works Design and Operation —Survreys 
and Maps—(City Planning—Highway Design—Construc- 
tion Surveys—Pipe Line Surveys 


Home Office: Rochester, Pa. 
Branch Offices: Jackson, Miss. Harrisburg, Pa. 


BAXTER AND WOODMAN 
Civil and Sanitary Engineers 


Water Supplies Water Treatment 
Sewer Systems Sewage Treatment 
Industrial Waste Treatment 
Investigations 


P. O. Box 166 Crystal Lake, Illinois 


THOMAS W. BEAK 
Consulting Biologist 


Pollution Studies 

Stream and Lake Surveys 
Toxicity Tests 

Biological and Chemical Analyses 


Amherst View, Collins Bay, Kingston, 
Ontario, Canada 


HOWARD K. BELL 


Consulting Engineers 
G. 8. C. G. GaITrHER J. K. Laraam 
J. W. Finney, Jr. 

Sewerage Water Works 
Sewage Treatment Water Purification 
Refuse Disposal Swimming Pools 
Industrial Wastes 
553 S. LIMESTONE ST., LEXINGTON, KY. 


BETZ LABORATORIES, INC. 


Consulting Engineers 
Industrial Waste 
Industrial Water 
Analysis Design 
Investigations Operation 
Gillingham & Worth Sts. Philadelphia 24, Pa. 


BIOLOGICAL CONSULTANTS 
D. J. Reish 3. L. Barnard G. F. Jones 
Marine and Freshwater Biological Surveys 
Pollution Studies—effecte of sewage and 

industrial wastee—outfall monitoring, 
Marine fouling and wood borer studies, 
Bioassays and toxicity tests, 
. . » » General economic oceanography. 


1471 Campus Rd., Los Angeles 42, California 


It pays to secure competent and experienced engineering advice! 
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DIRECTORY OF 
ENGINEERS 


BLACK & VEATCH 


Consulting Engineers 
Sewage - Water - Electricity - Industry 
Reports, Design, Supervision 
of Construction, Investigations, 
Valuation and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Mo. 


BOGERT AND CHILDS 
Consulting Engineers 

Cirnton L. Bocert FreEp 8. CHILDS 

Ivan L. BoGeRT DONALD M. DITMARS 
Ropert A. LINCOLN CHARLES A. MANGANARO 

WILLIAM MARTIN 

Water & Sewage Works Refuse Disposal 
Drainage Flood Control 
Highways and Bridges Airfields 


145 East 32nd Street, New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATES 


Engineers 


Sewage and Water Works—Industrial 
Wastes—Refuse Disposal—Municipal 
Projects—Industrial Buildings—Reportse— 
of 
Construction and Operation— 
Valuations—Laboratory Service 


75 West Street New York 6, N. Y. 


BOYLE ENGINEERING 
Consulting Engineers 
Water — Sewers — Streets 


Structures — Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm. 200 
Santa Ana, Calif. San Diego 4, Calif. 


CONSULTING ENGINEERS! 


If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
in the... 


Official Journal the 
Sewage and Industrial Wastes Field! 


BROWN AND CALDWELL 
CIVIL AND CHEMICAL ENGINEERS 
WATER - SEWAGE - INDUSTRIAL WASTE 


CONSULTATION - DESIGN - OPERATION 
CHEMICAL AND BACTERIOLOGICAL LABORATORIES 


66 MINT STREET SAN FRANCISCO 3 


BROWN ENGINEERING CO. 


Consulting Engineers 


Water and Sewage Works 
Industrial Waste Control and Treatment 
Laboratory Services 


508 TENTH STREET DES MOINES, IOWA 


FLOYD G. BROWNE AND ASSOCIATES 


F. G. Browne 8. W. Kuhner 
W. G. Smiley C. R. Martin 
G. M. Hinkamp W.H. Kuhn 
Consulting Engineers 
Water - Sewage - Industrial Wastes - Power 
eports, Designs, Construction 
Supervision, Investigations, 
Laboratory 


123-125 W. Church Street Marion, Ohio 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Specializing in Sewerage and Sewage Disposal, 


Water Supply and Water Purification, 
Valuations and Reports 


Chemical and Biological Laboratories 
112 East 19th Street New York 3, N. ¥. 


Your firm should be 
listed here 


. .. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial wastes 
treatment. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
Established 1908 
Sewage and industrial wastes disposal 
Investigations, reports, design, rates 
Laboratories, Plant Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 


Take advantage of the services of these outstanding consultants! 
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124a SEWAGE AND INDUSTRIAL WASTES 


BURNS & McDONNELL 


Engineers - Architects - Consultants 
KANSAS CITY, MO. 
P.O. Box 7088 
Phone: DElmar 3-4375 


DIRECTORY OF 
ENGINEERS 


CAMP, DRESSER and McKEE 
Consulting Engineers 


Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Reports 
Design and Supervision 
Research and Development 
Mlood Control 


6 Beacon St. Boston 8, Mass. 


CAPITOL ENGINEERING CORPORATION 


Engineers—Constructors—Management 
SEWAGE SYSTEMS WATER WORKS 
Designs and Surveys Roads and Streets 

Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage Treatment 
Industrial Waste Disposal and Recovery 
Power Plants—Incineration—Gas Systems 
Valuations—Rates—-Management 
Laboratory 


601 Suismon St., Pittsburgh 12, Penna. 


CHAS. W. COLE & SON 
Engineers ~ Architects 
Municipal Industrial 

Commercial 
220 W. LaSalle St., South Bend, Ind. 
Phone 4-0127 


CONSOER, TOWNSEND & ASSOCIATES 


Water Supply —Sewerage—Flood Con- 
trol & Drainage—Bridges—Ornamen- 
tal Street Lighting—Paving—Light 
and Power Plants. Appraisals. 


360 East Grand Ave. Chicago 11, Il. 


CONSULTING BIOLOGISTS 
Thomas Dolan Charles B. Wurtz 
Freshwater and Marine Pollution Surveys 

Biological Surveys of Sewage and 

Industrial Wastes 
Effects of Pollution 
Self-Purification Capacity Studies 
Analyses, Chemical and Bacteriological 
Bioassays 
Investigations and Reports 
610 Commercial Trust Bldg. 
Philadelphia 2, Pa. 


Damon & Foster 


Consulting Engineers and 
Surveyors 
Sewerage, Sewage Disposal, Water Supply, 
Surveys, Land Subdivision, City and Town 
Planning, Reports, Design, Supervision 


Sharon Hill, Pennsylvania 


ONLY $66 PER YEAR 


is the cost of a professional listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage and industrial wastes field and 
will afford maximum prestige! 


Your firm should be 
listed here 


. the most complete Directory 
available of consultants specializing in 
sewage and industrial wastes treat- 
ment. 


CATHODIC PROTECTION 


Engineering—Surveys—Design— 
Installation 


Electro Rust-Proofing Corp. 
A Subsidiary of Wallace & Tiernan, Incorporated 
Belleville 9, New Jersey 


It pays to secure competent and experienced engineering advice! 
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SEWAGE AND INDUSTRIAL WASTES 


DIRECTORY OF 
ENGINEERS 


Sanitary and 


ROY B. EVERSON 


Sewage and industrial wastes treatment, city 
water purification, and complete swimming pool 
systems— Filtration Experience since 1900 
Valuations— Reports— Research — Development 
207 W. Huron St., Chicago 10, Il. 
SUperior 7-3339 


FAY, SPOFFORD & THORNDIKE, INC. 


ENGINEERS 


Sewage Treatment—Sewerage and Drainage Systems 


Water Supply and Distribution—lIncinerators 
Airports —Bridges—Express Highways—Port and 
Terminal Works—Industria! Buildings 


BOSTON 5, MASSACHUSETTS 


ONLY $66 PER YEAR 


is the cost of a professional listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage and industrial wastes field and 
will afford maximum prestige! 


FINKBEINER, PETTIS & STROUT 
Carveton 8. Finksetner Cuarves E. Perris 
Harovp K. Strout 
Consulting Engineers 
Water Supply. Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 


FREESE & NICHOLS 
FORT WORTH, TEXAS 
FREESE, NICHOLS, TURNER & COLLIE 
HOUSTON, TEXAS 


Industrial and Municipal Engineering— 
Water Supply and Purification—-Sewerage 
and Industrial Waste Treatment—-High- 
ways and  Structures—-Dams—Drainage 
Works— Airports— Investigations— Valua- 
tion—-Design and Supervision 


FROMHERZ ENGINEERS 
Structural - Civil - Municipal 
Four Generations Since 1867 

Water Supply; Sewerage; Structures; 

Drainage; Foundations 
Industrial Waste Disposal 
Investigations; Reports; Plans and 
Specifications ; Supervision 


816 Howard Avenue New Orleans 12, La. 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ENGINEERS 
Dams, Water Works, Sewage, Industrial Wastes & Gar- 
bage Disposal, Highways, Bridges & Airports, Traffic & 
Parking— Appraisals, Investigations & Reports. 
HARRISBURG, PENNA. 


Branch Offices: Pittsburgh, Pa. Philadel- 
phia, Pa. Daytona Beach, Fla. 


CONSULTING ENGINEERS! 
If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
in the... 

Official Professional Journal of the 
Sewage and Industrial Wastes Field! 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


P.O. Box 1498 
New York READING, PA. Washington 


GREELEY & HANSEN 


Engineers 


Samuel A. Greeley Pau! Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Flood Control, Drainage, Refuse Disposal 
Sewerage, Sewage Treatment 


220 S. State Street, Chicago 4 


FRANK E. HARLEY AND ASSOCIATES 
Consulting Engineers 
Sewerage and Sewage Treatment 


Water Supply and Purification 
Industrial Wastes and Garbage Disposal 


Municipal Imp.ovements Town Planning 
Surveys 
Design, Supervision and Operation 
260 Godwin Avenue Wyckoff, N. J. 


Take advantage of the services 


of these outstanding consultants! 
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SEWAGE AND INDUSTRIAL WASTES 


HARRIS-DECHANT ASSOCIATES 
Frederick H. Dechant Consulting Engineer 


Water Works. Industrial Wastes, Sewerage, 
Recovery Processes, Hydraulic Works, 
Natural Gas Transmission and Distribution. 


123 S. Broad St. Philadelphia 9, Pa. 


DIRECTORY OF 
ENGINEERS 


HASKINS, RIDDLE & SHARP 
Consulting Engineers 


Water—Sewage & Industrial Wastes— Hydraulics 
Reports, Design, Supervision of Construction 


Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. 


Kansas City 5, Mo. 


Your firm should be 
listed here 


. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial wastes 
treatment. 


HAVENS AND EMERSON 
4. A. Burger H. H. Moseley 
F. S. Palocsay 
Abplanalp 
S. H. Sutton 
Tolles, Consultant 
Consulting Engineers 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES, VALUATIONS—LABORATORIES 
Leader Bidg. Woolworth Bldg. 
Cleveland 14, O. New York 7, N. Y¥. 


HAZEN AND SAWYER 
ENGINEERS 
ALFrep W. SawYenrn 


Ricaarp Hazen 
H. E. Hupson, Jn 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


122 East 42nd St. 3333 Book Building 
New York 17, N. ¥. Detroit 26, Mich. 


HENNINGSON, DURHAM 
& RICHARDSON, INC. 


Consulting Engineers and Architects since 1917 
for more than 700 cities and towns 


Water Works, Light and Power, Sewers, Sewage 
Treatment, Reports, Flood Control, Appraisals, 
Drainage, Industrial Works 


2962 Harney St. Omaha 2, Nebraska 


HORNER & SHIFRIN 
Consulting Engineers 
E. E. Bross V. C. Liscuer 
Airports, Sewerage & Drainage, Hydrology, 
Sewage Treatment, Industrial Waste Treatment, 
Water Supply & Treatment, Paving, Structures, 
Industry Engineering Services 


1221 Locust Street St. Louis 3, Mo. 


GRIT AND HEAVY SLUDGE REMOVAL 
CONCRETE RESTORATION 
SEWAGE AND WATER WORKS 


HUDSON-RUMSEY CO., INC. 


Professional Engineers 


1679 Niagara St. 
Buffalo 7, N. Y. 


CONSULTING ENGINEERS! 
If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
in: the... 

Official Professional Journal of the 

Sewage and Industrial Wastes Field! 


WILLIAM T. INGRAM 
Consulting Engineer 
Sanitary and Public Health Engineering 
Planning—Design—-Research— Water 
Sewage—Refuse—-Industrial Wastes 
Air Pollution Control—Industrial Health 


20 Point Crescent, Whitestone 57, N. Y. 


It pays to secure competent and 


experienced engineering advice! 
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SEWAGE AND INDUSTRIAL WASTES 


DIRECTORY OF 
ENGINEERS 


The Jennings-Lawrence Co. 
Civil and Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 

Reports— Design—Construction 


1392 King Ave. Columbus 12, Ohio 


JONES, HENRY & WILLIAMS 
Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


ONLY $66 PER YEAR 


is the cost of a professional listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage and industrial wastes field and 
will afford maximum prestige! 


KAIGHIN AND HUGHES 
ENGINEERS 
INDUSTRIAL WASTES DIVISION 


E. B. Mor. 
STUDY - DESIGN - EQUIPMENT - CONSTRUCTION 
1080 Atlantic Ave. Toledo 1, Ohio 


KEIS & HOLROYD 


Consulting Engineers 
Formerly Solomon & Keis 
Since 1906 


Water Supply and Purification, Sewerage and 
Sewage Treatment, Garbage and Refuse 
Disposal and Incineration, Industrial 
Buildings. 


TROY, NEW YORK 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 
offers 
COMPLETE ENGINEERING SERVICE 
Investigations, Reports, Design 
Supervision of Construction and 
Operation 
Sewerage, Sewage Treatment and 
Industrial Waste Disposal 
Chemical and Biological Laboratory 
604 MISSION ST., SAN FRANCISCO 5 


MORRIS KNOWLES Inc. 
Engineers 
Water Supply and Purification, Sewer- 
age and Sewage Disposal, Valuations, 
Laboratory, City Planning. 


1312 Park Bidg. Pittsburgh 22, Pa. 


KOEBIG AND KOEBIG 


Consulting Engineers Since 1910 
Investigations, Reports, Designs 
Sewerage & Sewage Treatment 

Water Supply & Water Treatment 
Municipal Engineering 


3242 West 8th Street, Los Angeles 5, Calif. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 
Water, Sewage, Drainage, and Industrial Wastes 


Reports, Designs, Supervision 
Of Construction and Operation 


Chemical & Biological Laboratory 
1100 South Broad St. Trenton, N. J. 


Wm. S. Lozier Co. 
le 


Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 
fication, Refuse Disposal 


10 Gibbs Street Rochester, 4, N. Y. 


GEORGE B. MEBUS, Inc. 


Consulting Engineers 
Water Supply Sewage Treatment 
Industrial Waste Treatment 
BROAD STREET TRUST BUILDING 
GLENSIDE, PA. 


Take advantage of the services of these outstanding consultants! 
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SEWAGE AND INDUSTRIAL WASTES 


METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Laboratory Valuations 
Airports 


Statler Building 
Boston 16 


DIRECTORY OF 
ENGINEERS 


Nussbaumer, Clarke & Velzy, Inc. 


Consulting Engineers 


SEWAGE TREATMENT—WATER SUPPLY 
INCINERATION— DRAINAGE 
INDUSTRIAL WASTE TREATMENT 
APPRAISALS 


$27 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structural Power — Transportation 


165 Broadway New York 6, N.Y. 


Your firm should be 
listed here 


the most complete Directory 
available of consultants specializing in 
sewage and industrial wastes treat- 
ment. 


PIATT & DAVIS 
AND ASSOCIATES 
P. D. DAVIS W. M. PIATT, III 
Consulting, Designing, and Supervising Engineers 
Water Works, Sanitary Sewers, Water Purification 
Sewage Treatment, Streets, Power Plants 
Electrical Distribution, Reports and Appraisals 


One Eleven Corcoran St. Bidg. Durham, N. C. 


MALCOLM PIRNIE ENGINEERS 


Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 West 43rd Street New York 36, N. Y. 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


RESOURCES RESEARCH, INC. 


Municipal and Industrial Air Pollution Control, 
Water Supply, Sewage Disposal, Public Health 
Reports, Investigations, Research 


Louis C. McCane, Pres. 


1246 Taylor St., N.W. Washington 11, D. C. 


THOMAS M. RIDDICK 


Consulting Engineers and Chemists 


Municipal and Industrial Water Purification, 
Sewage Treatment Plant Supervision, 
Industrial Waste Treatment 
Laboratories for Chemical and Bacteriological 
Analyses 


369 E. 149th St. New York 55, N.Y. 


RIPPLE AND HOWE, Inc. 
Consulting Engineers 


O. J. Rippte A. VASEEN B. V. Howe 
raisals—Reports 
Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833-35 Twenty-Third St. Denver 5, Colorado 


It pays to secure competent and experienced engineering advice! 
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DIRECTORY OF 
ENGINEERS 


RUSSELL AND AXON 
Consulting Engineers 
Civil — Sanitary — Structural 
Industrial — Electrical 
Rate Investigations 
408 Olive St., Municipal Airport 
St. Louls 2, Mo. Daytona Beach, Fla. 


SMITH and GILLESPIE 
Consulting Engineers 
All types of 


Municipal Public Works & 
\tilities 


Complete Services 


P. O. Box 1048, Jacksonville, Fla. 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


Hershey Bui 208 S. LaSalle Street 
Chicago 4, Ulinois 
1154 Hanna Building 


Cleveland 15, Ohio 


ALDEN E. STILSON & ASSOCIATES 
Limited 


Consulting Engineers 
Water Supply—Sewerage—Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys— Reports 


245 N. High St. Columbus 15, Ohio 


CONSULTING ENGINEERS! 
If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
in the... 

Official Professional Journal of the 

Sewage and Industrial Wastes Field! 


J. STEPHEN WATKINS 
J.S. Watkins G. R. Watkins 
CONSULTING ENGINEERS 


Municipal and Industrial Engineering, Water 

Supply and Purification, Sewerage and Sewage 

Treatment, Highways and Structures, Reports, 

Investigations and Rate Structures. 

251 East High Street Lexington, Kentucky 
Branch Office 

4726 Preston Highway Louisville, Kentucky 


ROY F. WESTON, INC. 
Engineers— Biologists—Chemists 
Industrial Wastes 
Stream Pollution—Air Pollution 
‘ater—Sewage 


Surveys—Research Development— Process 

Engineering — Plans and Specifications — 

Operation Supervision — Analyses — Evalua- 
tions and Reports 


Newtown Square Pennsylvania 


WESTON & SAMPSON 


Consulting Engineers 
Water Supply Water Purification 
Corrosion Control 
Sewerage, Sewage and Industrial 

Wastes Treatment 

Stream Pollution Studies 

Supervision, Valuation 

Laboratory 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 
Engineers (Est. 1869) 
Sewerage, Sewage Disposal, Municipal and In- 
dustrial Development Problems, Water Supply 
Water Purification, Water Front Improvements, 
Investigations, Reports, Designs, Supervision, 
Valuations 


89 Broad Street, Boston, Mass. 


Your firm should be 
listed here 


... the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial 
wastes treatment. 


WHITMAN, REQUARDT & ASSOCIATES 


Engineers—Consultants 


Civil] — Sanitary — Structural 
Mechanical — Electrical 


Reports, Plans, Supervision, Appraisals 


1304 St. Paul Street Baltimore 2, Maryland 


Take advantage of the services 


of these outstanding consultants! 
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SEWAGE AND INDUSTRIAL WASTES 


FSIWA PUBLICATIONS 


MANUALS OF SEWAGE AND INDUS- 
TRIAL WASTES PRACTICE 


Manual Price to Price to 
Number Title Members* Non-Members* 


1 Safety in Wastewater Works... $0.75 $1.50 
2 Utilization of Sewage Sludge as Fertilizer. $0.75 $1.25 
Municipal Sewer Ordinances $0.50 $1.00 


Chlorination of Sewage and Industrial 
Wastes. . $1.00 $1.25 


Air Diffusion in Sewage Works... $1.00 $1.25 


Units of Expression for Wastes and Waste 


Multiple wire binder for above manuals... $2.00 $2.00 


Sewage Treatment Plant Design. .... $3.50 $7.00 


Uniform System of Accounts for Sewer 
Utilities (mimeographed) $5.00 $5.00 


* Discount of 15% on orders for 12 or more copies of any one manual. 


OTHER FEDERATION PUBLICATIONS 


SEWAGE WORKS JOURNAL INDEX, Volumes 1-20, 1928-1948, 
buckram, $4.50. 


Glossary—-Water and Sewage Control Engineering, paper cover, $1.00. 


Order manuals by number. When remittance accompanies order, 
postage is prepaid. If an invoice is necessary, postage will be added. 
Checks may be made payable to FSIWA. 


FEDERATION OF SEWAGE AND INDUSTRIAL 
WASTES ASSOCIATIONS 
4435 Wisconsin Avenue, Washington 16, D. C. 
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Albright and Friel, Inc. 
Alvord, Burdick & Howson 
Anderson-Nichols & Company 
Baffa, John J. 

Baker, Michael, Jr., Inc. 
Baxter and Woodman 

Beak, Thomas W. 


Harris-Dechant Associates 
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SEWAGE AND INDUSTRIAL WASTES 


J 
RECORD MAKING 
TRUCK-LODER FEATURES 


¢ No Manual Bucket Dumping! 


© No Shoveling from Street to Truck! 


© No Street Clean-up because no deposit is dumped 
on street! 


New Sure-Lock Clutch lets you “free spool” without 
delay to disengage cable drum! 


New Instant Dual Speed Transmission* shifts into 
low or high speed instantly without clash of gears! 


“available at extra cost. 


eit : 3786 DURANGO AVE., LOS ANGELES 34, CALIF. 
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LOCK JOINT ROLLER SUSPENSION PIPE with the 
FLEXIBLE JOINT RUBBER GASKET is the ideal 
answer to installations requiring highest quality 
sewer or culvert p.pe and maximum protection 
against ground water infiltration. 


This pipe, produced in diameters from 12” to 72” 
and in standard lengths of eight feet is manu- 
factured by an unique process which develops 
unusually strong, dense concrete, highly resistant 
to abrasion. Its joint ends, of almost machined 
accuracy, are particularly adaptable to the Lock 
Joint Flexible Joint Rubber Gasket. 


This gasket gives effective relief from infiltration 
into the pipeline and permits the joint to be opened 
up to %” without endangering its tightness. This 
feature alone adds considerably to the ease and 
speed with which the line can be installed. 


The ‘Flexible Joint’’ gasket permits ample deflec- 
tion to accommodate normal ground settlement. 


Lock Joint also produces conventional machine 
made and cast concrete sewer and culvert pipe 
ranging from 6” to 120” and upward in diameter. 
All Lock Joint Pipe may be designed to comply with 
A.S.T.M., state highway or individual specifications. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sewer and Culvert Pipe Plants: 


Valley Park, Missouri 
N. Kansas City, Missouri 
Tulsa, Oklahoma 


Kenilworth, New Jersey 
Hartford, Connecticut 
New Haven, Connecticut 


Beloit, Wisconsin Oklah 


Cheyenne, Wyoming 
Casper, Wyoming 
Tucumcari, New Mexico 


City, Oklah Hato Rey, Puerto Rico 


Chicago, Illinois 
Rock Island, Illinois 


Wichita, Kansas 
Denver, Colorado 


Ponce, Puerto Rico 
Caracas, Venezuela 


Also Great Lakes Concrete Pipe Company with plants at Buffalo, N. Y. and Henrietta, N. Y. 


LANCASTER PRESS, 


» LANCASTER, PA 
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THE V-NOTCH 
MEETS FUTURE 
DEMANDS, 


They tell us it’s a growing America. 
It is. 


You know already you'll need to expand to 
keep pace with demand. 


That’s why the V-notch Chlorinator has such 
tremendous range. The precision shaped 
groove in a V-notch plug is made to control 
chlorine completely to one eight-hundredth 
of the maximum capacity of your machine. 
In fact, this is standard in some of the V- 
notch chlorinators. 


Your W&T representative will help you size 
your V-notch chlorinator so that when your 
treatment needs step up—you simply snap in 
the next size rotameter. Without buying a 
new machine, you get the same quick, accu- 
rate control in a new working feed range. 


And, of course, the right plastics make the 
whole chlorinator chlorine-proof. 


A booklet, “The V-notch Story’ will 
tell you about all the W&T V-notch 
Chlorinator features. For your copy 
write Dept. S-132.84 
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